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DIPHTHERIA. 

(GENERAL  PATHOLOGY  AND  BACTERIOLOGY.) 


HISTOBY. 


&E  specific  contagiouB  disease  wliich  we  now  call  dipbtLeria  can 

be  traced  back  under  Tariotis  names  to  almost  the  Homeric  period  of 

Grecian  history.    The  Greeks  believed  that  it  had  been  communicated 

to  tlieir  country  from  Egypt.     The  description  of  the  pharyngeal  and 

kiTigeal  manifestation  of  this  disease  left  by  Aretsus  leaves  no  doubt 

tkt  it  was  of  diphtheria  that  he  wrote.     Galen,  in  his  remarks  on  the 

Ciirocion  nicer,  tells  ns  that  the  pseudomembrane  was  gotten  rid  of  by 

I  wughing  in  the  laryngeal  form  of  the  disease,  and  by  hawking  in  the 

r|jiflij]igeal  type.     From  time  to  time  during  the  nest  one  thousand 

f  jeire  we  hear  of  epidemics  both  in  Italy  and  in  other  portions  of  the 

I  flviiized  world  which  indicate  that  the  disease  never  absolutely  ceased. 

Ill  1517  we  read  of  a  malignant  form  of  the  disease  raging  in  Switzerland 

iloug  the  Bhine  and  in  the  Netherlands.     In  1557  we  read  of  further 

epidemics  in  France,  Germany,  Holland,  and  Spain.     In  Spain  there 

iWBBo  great  a  mortality  in  1(11;^  that  it  was  known  as  the  diphtheria 

[ JW.    Heredia,  in  1690,  recognized  the  sufiWative  and  asthenic  types 

Lis  vfiU  as  the  paralysis  which  occurs  in  the  muscles  of  the  soft  palate, 

[Kmbs,  etc.     The  disease  now  crossed  to  America,  and  in  the  New 

jEugland  States  we  get  clear  accounts  of  its  ravages.     Thus  Samuel 

paaforth  in  1659  lost  four  of  his  eleven  children  within  a  fortnight 

|V*" malady  of  the  bladders  in  the  windpipe." 

In  17&5  Home,  a  Scotchman,  tried  to  show  that  "croup"   and 
||iWrngeal  diphtheria  were  different  diseases,  and  this  subject  re- 
[Maiiied  under  controversy  until  it  was  settled  through  bacteriologii-ul 
iniinations  that  while  most  cases  were  undoubtetUy  diphtheria  a 
Bw  were  not. 

Bard,  an  American,  supported  in  1771  the  opposite  theory  from 
loine,  considering  the  process  the  same  wherever  located.     In  thin 
he  was  much  nearer  to  the  facts  than  Home.     His  observa- 
fionaupon  diphtheria  were  very  important  and  accurate. 

In  1821  Bretonneau  published  his  first  essay  on  diphtheria  in 
Paris  and  gave  to  the  disease  its  present  name.     His  observations 
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were  so  exteDsiTe  and  bo  correct  that  little  advance  in  knowledge  took 
place  mitil  the  causal  relations  of  the  diphtheria  bacilli  and  their 
aBBociated  microorganisms  to  the  disease  began  to  be  recognized. 
Since  then,  the  combined  clinical,  bacteriolofjfical,  and  pathological 

studies  have  sufficed  to  make  diphtheria  one  of  the  best  understood 

of  diHeawes. 

BACTERIOLOGY. 

In  the  year  1883,  bacilli  which  were  Tery  peculiar  and  striking  in 
appearance  were  shown  by  Klebs  to  \m  of  constant  occurrence  in  the 
pseudomembranes  from  the  throats  of  those  dying  of  true  epidemic 
diphtheria.     One  year  later,  Loeftier  jjublished  the  results  of  a  very 

thorough  and  extensive  series  of  investigations  on  this  subject.  He 
found  tliB  bfu'ilhis  dfist^ribed  by  Klobs  in  many  cases  of  throat  inflam- 
matitms  which  Ii;id  Iv^en  diagnosticated  us  tliphtheria.  He  separated 
these  bacilli  from  the  other  bacteria  present  and  obtained  them  in 
iniro  culture.  When  he  inoculated  the  bacilli  upon  the  abraded 
mucoua  membrane  of  Kusceptilile  animals  more  or  less  characteristic 
pseudomeniViranes  were  produced,  and  frequently  death  or  paralysis 
followeil  with  charafteristic  le-sious. 

In  1887-HH  further  stmUes  by  LoefHer,  Roux,  and  Terain  added 
to  tiiH  [jrHjf  of  the  dependence  of  diphtheria  on  this  bacillus.  It  was 
found  tliat,  while  no  otiicr  forma  of  bacteria  were  constantly  met 
with,  the  dijilitheria  bacilli  were  present  in  all  charactoriatic  cases  of 
dii>litJieriji,  HudthutthBHe  bacilli  possessed  the  morphological  cultural 
and  pHthogenii'  (jujditios  <if  those  described  by  Klobs  and  Loeffler. 
TIiB  results  of  these  iuvestigiitious  have  since  Ijeen  confirmed  by  a  great 
number  of  cntnbincd  eliuical  and  bacteriological  observations  both  in 
auiijuds  and  humiiu  beings.  A  very  instructive  accidental  experiment 
was  carried  out  under  my  observation  some  three  years  ago.  One  of 
the  hdioriitory  workers  uuiutentioually  drew  quite  a  quantity  of  a 
l>ouilinu  culture  of  a  virulout  diphtheria  bacillus  into  the  throat,  and 
two  days  later  eharactrristic  tlijilitheria  of  a  serious  type  developed. 
All  who  have  studied  the  bacteriolngy  of  diphtheria  woidd  now  agree 
with  the  Htatement  made  by  Welch  that  all  the  contlitiona  have  been 
fullilled  for  diphtheria  which  are  necessary  to  the  most  rigid  prf"K>f  of 
the  de[)endenc6  of  an  infective  disease  ujiou  a  given  microorganiara, 
viz.,  the  constant  presence  of  this  f>rgau!sra  in  the  lesions  of  the  dis- 
ease, the  similar  distribution  of  tbe  organism  in  the  experimental 
and  in  the  natural  disease,  the  isolation  of  the  organism  in  pure  cul- 
ture, the  reproduction  of  the  essential  lesions  of  the  disease  by  inocu- 
lations witli  inire  cultures,  and  the  failure  to  produce  this  disease  by 
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any  other  bacteria.  In  view  of  these  facts,  we  are  now  justified  in  say- 
ing  that  the  name  diphtlieria,  or  at  least  primary  diphtheria,  should 
be  applied,  and  exclusively  applied,  to  that  acute  infectious  disease 
UBually  associated  with  pseudomembranous  affection  of  the  mncous 
inembranes  which  is  primarily  caused  by  tlie  bacillus  diphtherise  of 
Loeffler. 

Morphology. 

When  cover-glass  preparations  made  from  the  cultures  grown  on 
blooil  semm  are  examined,  the  diphtheria  bacilli  are  found  to  possess 
the  following  morphological  characteristics :  The  diameter  of  the 
bidlli  varies  from  0.3  to  0.8  /Jt  and  the  length  from  1  to  6  it.  They 
(xtur  singly  and  in  pairs  (see  Figs.  6  and  7 J  and  very  infrequently  in 
cLainH  of  tliree  or  four.  The  rods  are  straight  or  slightly  curved, 
and  nsnally  are  not  uniformly  cylindric^il  throughout  their  entire 
lenfjtb,  but  are  swollen  at  the  end,  or  i)oiuted  at  the  ends  and  swollen 
in  the  middle  jjortion.  The  average  length  ni  the  bacilli  in  cultures 
from  diflferent  sources  frequently  varies  greatly  and  even  from  the 
same  culture  individual  bacilli  differ  much  in  their  size  and  shape. 
The  two  bacilli  of  a  j»air  may  lie  with  their  long  diameter  in  the  same 
aiis,  or  at  an  obtuse  or  an  acute  angle ;  or  the  pairs  of  bacilli  may  lie 
aide  by  side  or  irregularly  across  each  other.  The  bacilli  posaeas  no 
spores,  but  have  iu  them  highly  refrac'tilo  bodies. 

The  Klebs-Loeffler  bacilli  stain  readily  with  ordinary  aniline  dyes 

4a(i  retain  fairly  well  their  color  after  ntaining  by  Gram's  method. 

^tli  an  alkaline  aolutiou  of  methylene  blue,  the  bacilli  from  blood- 

seraro  cultures  especially,  and  from  other  media  less  constantly,  staia 

in  an  irregular  and  extremely  characteristic  way  (see  Fig.  4).     The 

liacilli  do  not  stain  uniformly.    In  many  cultures  round  or  oval  bodies 

situated  at  the  ends  or  in  the  central  i>ortions  ataiu  much  more  intensely 

than  the  rest  of  the  Imcillus.     Sometimes  these  highly  stained  botlies 

are  thicker  than  the  rest  of  the  bacillus;  again  they  are  thinner  and 

rarrounded  by  a  more  slightly  stained  iiortiou.     Tlie  liacilli  seem  to 

stain  in  this  peculiar  manner  at  a  certain  period  of  their  growth,  so 

that  only  a  portion  of  the  organisms  taken  from  a  culture  at  au\'  one 

time  will  show  the  characteristic  staining.     In  old  cultures  it  in  often 

difficult  to  stain  the  bacilli,  and  the  staining,  when  it  does  occur,  ia 

Ire(]uently  not  at  all  characteristic.     The  same  rouml  or  oval  b<jdio8 

vhich  take  the  methylene  blue  more  intensely  than  the  remainder  of 

tibe  bacillus  are  brought  out  still  more  distinctly  by  the  Neisaer  stain. 

The  Neisser  staiu  is  carried  out  by  placing  the  cover-sli])  smear  of 

diphtheria  or  other  bacilli  in  solution  No.  1  for  from  one  to  two  nec- 

onds,  and  then,  after  washing,  in  No.  2  for  from  three  to  five  seconds. 
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Tlie  bAcilli  will  then  appear  either  entirely  brown  or  will  show  at  out 
or  both  ends  a  dark  blue  roimd  body.  With  chamcteristic  diphtheril 
bacilli  taken  from  a  twelve  to  eighteen  hours*  growth  on  sermn  nead; 
all  will  show  the  blue  bodies,  while  with  the  pseudo-type  few  if 
wiU  be  seen. 

The  bolutiou»  are  as  follows: 

No.  1. 

Alcohol  (ninetj-siz  percent.) 20  parta 

.             Metliylene  blue{GrBbler) 1  part 

DJBtilled  water 950  parte. 

Acetic  add  (glacial) 50     " 

No.  2. 

BiBinarck  brown. 1  part. 

Boiling  iHstillert  water    500  part* 

Neither  the  Neisser  stain  nor  other  stains,  such  as  the  m 
tions  of  the  Ronx  stain,  have  in  our  hands  given  any  more  infer: 
tiou  as  to  the  virulence  of  the  bacilli  than  the  usual  methylene  blue 
solution  of  Loeffler.  Mitchell's  moditieatioD  of  the  Boux  stain  is  as 
follows : 


Dablia,  one -per- cent,  aqueous  soltitioa,         .         .         .1  part. 
Methylene  grc«u,  one-per  ceat.  aqueous  solution,         .  5  parte. 
Water.  ........  4  part*. 


I 


The  niorphologv  of  the  dijjhtheria  bacillus  varies  considerably 
with  the  different  culture  media  employed.  On  glycerin  agar  or 
8Lm7>le  nutrient  agar  it  is  smaller  and  as  a  rule  more  regular  in  foi 
than  when  grown  on  other  usual  culture  media.  Short,  spindle,  lane 
or  clnbshar»ed  forma,  always  Regraented  and  staining  uniformly, 
here  comrunnly  nb^pi-ved.  In  bouillon  the  morphology  of  the  oi 
is  aliont  iuterniediato,  Imtli  in  size  and  j?hap<>,  between  the  forms  seen 
on  glycerin  agar  aud  those  on  blood  senim.  The  bacilli  which  have 
developed  in  tlie  i»s€>ndoinembrauos  or  exudate  in  cases  of  diphtherift 
resemble  in  Hhap^  those  grtmn  on  blond  serum  but  atain  more  evenly. 

But  though  the  morphology-  of  the  diphtheria  bacillus  is  more 
regular  uDdf>r  some  circarastanccs  than  others,  its  chief  morphological 
characteriHtic  i.s  its  irregularity  of  form. 

Biology. 

The  KJebft-Loeffler  bacillus  is  non-motile  and  non-liquef 
iBnbrobie,     It  grows  most  readily  in  the  presence  of  osygen, 
witliuut  it ;  it  is  thus  /nmlfatuu^  owii^robic.     It  does  not  form 
ItH  thermal  death  point  with  ten  minutes'  exposure  is  58°  C.  a. 
longer  exposure  a  lower  temperature.     In  the  dry  state  dipi 


L— OotoaVM  of  THphtheria  Bacilli  on  Agar. 
>  ttft«r  eighteen  houns'  jrrowtii. 


Fio.  4.— Charncieristic  Diphtheria  BaclUl,  show* 
log  iiresulATitj'  of  form  and  BtaJoiiiK. 


PLATE    ff. 


Tia.  8. — Diphtheria  BacIUI,  Hhowiug  irregular  rurm,      Fia.  T. ~Cbara.cteriHtic  Diphtheria  BavllJI,  ahov 
bot  WixatitJlf  eveo  sulninj;.    JAwldj  xerosis  ba-  io^  ver;  lung  aud  frreKulor  forms. 
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Tto.  &— Paeudodlphtheria  BacUIl  with  a  (ew 
Dlplococci. 


Flo.  0.— FseudodJphlheria  Bacilli  with  a  Tev 
Dlplococci. 
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fio.  10.— Steptococci  and  Diplooocci  frum  a  Cui- 
ture  Growth  on  Blood  Serum  from  a  Caae  of 
Paeudodiphtheria. 
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Fig  11.— ,St«?ptrtt'tHxi  anil  lnpii>eiM-i;i  tin  aec 
[d  a  Smear  made  directly  from  the  Exudal 
[a  a  Case  of  E^udodiphlhertaL 
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hicUli  may  live  for  weeks  or  months.  Thna  I  found  scrapings  from 
adry  bit  of  membrane  to  contain  vigorous  living  bacilli  for  a  jwriod 
of  four  months  after  removal  from  the  throat,  aud  I  believe  if  the 
membrane  had  not  been  at  that  time  completely  nsed,  living  bacilli 
could  have  been  obtained  for  a  much  hmger  period;  in  culture  media 
Tben  kept  at  the  blood  heat  they  usually  die  after  a  few  weeks  or 
montliB,  but  under  certain  conditions,  as  when  sealed  in  tubes  and 
protected  from  heat  and  light,  they  retain  their  virulence  for  years. 
The  Imcillus  is  not  sensitive  to  cold  under  ordinary  conditions,  and 
retains  its  virulence  after  freezing.  It  begins  to  develop,  but  grows 
bIowIj,  at  a  temperature  of  20"  C,  or  even  leas.  It  grows  more  rap- 
idly as  the  temperature  rises,  and  attains  its  maximum  development  at 
37**  C.  It  may  grow  at  a  temperature  as  high  as  41°  C.  and  retain 
ite  vimlence  for  months. 

Groivtk  on  Blood  Serum. — Loeffler's  blood-eernm  mixture  (seep. 
Tt)  is  the  most  favorable  medium  for  the  growth  of  the  diphtheria 
bacillas,  and  is  used  particularly  for  diagnostic  jmrposes  in  examining 
cnltures  from  the  throats  of  persouH  suspected  of  having  diphtheria. 
If  ve  examine  the  growth  of  the  diphtheria  bacillus  in  pure  culture 
on  blood  serum,  we  shall  find  at  the  end  of  from  ten  to  twelve  hours 
aiimll  colonies  of  bjicilli,  which  appear  as  pearl-gray,  whitish-gray,  or 
more  rarely  yellowish-gray  shghtly  raised  points.  The  colonies  when 
Mpuated  from  each  other  may  iucrpase  in  forty -eight  hours  sn  that 
tte  diameter  may  be  one-eighth  of  an  iucli.  The  borders  are  usually 
Bcmewhat  uneven.  The  colonies  lying  together  Income  confluent  and 
foee  into  one  niasst  especially  if  the  serum  be  rather  moist.  During 
tte  first  twelve  hours,  the  colonies  of  the  diphthf^ria  bacilli  are  about 
equal  in  size  to  those  of  the  other  pathogenic  bacteria  which  are  often 
Presenfc  in  the  throat;  but  after  this  time  the  tliphtheria  colonies 
woome  larger  than  those  of  the  streptococci  and  smaller  than  those 
rf  the  staphylococci.  The  diphtheria  bacilli  in  their  growth  never 
Uquefv  the  blood  serum, 

Gmjrfh  on  ^rjtir. — On  one  percent,  slightly  alkaline  plain  nutrient 
Wglvcerin  agar  the  growth  of  the  diphtheria  bacillus  is  leas  certain 
wdlniuriant  than  upon  blood  serum ;  but  the  ajipearance  of  the  colo- 
JU^es  when  examined  under  a  low-power  lens,  though  very  variable, 
!■  often  far  more  characteristic.  The  diphtheria  bacillus  obtained 
from  old  laboratory  cultures  grows  well  as  a  rule  ou  suitable  iintrient 
*>f  Jflycerin  agar,  but  when  fresh  from  pseudoraembrane  it  fre<pipntly 
Krov8  on  these  media  with  great  difficulty,  and  the  colonies  develop 
80 slowly  as  to  l^e  covered  ui>  hy  the  more  luxuriant  growth  of  other 
Mcteria,  or  fail  to  develop  at  all.  Since  the  groT^ih  of  some  of  the 
Associated  bacteria  in  pseudomembranes  ])roduces  acid  in  the  media, 
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laee-lilu^  biaig^ :  at  other  tians  tte  MUisna  ave  aaie  e««n  aod  the 
eolcNues  are  aearir  ciimlar.  With  a  hii^-pover  kas  tike  edges  show 
apuartiag  faaciOL  The  cokMues  an^  graj  or  gzajish-vhite  bj  reflected 
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Thr?  (growth  of  the  diphtheria  l«kL*ilh»  ixpoa  agar  pteaents  certain 
pemliaritiea  which  are  d  die  atnh^  praietieal  impottaooe.  If  a 
laf|s«»  number  of  the  bacilli  fzom  a  necent  coltnre  are  iaiplaitted  upon 
a  i»rr>peri3'  prepared  m^hat  plate,  a  certain  and  fairlr  rigoroiis  growth 
•ill  al»aT>9  take  pUcv.  If.  LoweTer,  the  a^^ar  is  isocolaietl  with  an 
exudate  from  the  thn^t  which  contains  bat  few  bacilH,  no  growth  what- 
erer  maj  cxxnr,  while  the  tabes  of  coa^nlatetl  Mood  semm  inoculated 
with  the  <^ame  exudate  cootaio  the  bacilli  abfrndantlj,  those  which 
have  not  l*come  aceostomed  to  bt>uillon  media  growing  better  on 
blood  aenim.  A>;ain,  agar  preiiarvil  from  bn>th  made  from  different 
flpecimeos  of  l^eef.  i^r  to  which  different  (^ptones  have  been  added, 
raries  somewhat  as  to  its  suitability  for  the  growth  of  the  baciUL 
Becaa-ee  of  the  uncertainty,  therefore,  of  obtaining  a  growth  by  the 
inocai£.tion  of  agar  with  bacilli  unaccustomed  to  this  medium,  or  with 
bacilli  of  diminiuhKl  Wgor,  agar  is  a  far  Ifsa  reliable  medium  than 
bl«>x3  serum  for  use  iu  cultures  for  diaguoe$tic  purposes.  If  used  for 
this  jmrpose,  the  a^ar  shf»nld  at  least  Iv  tested  by  means  of  a  pare 
caltnre  «jf  the  dipbtberia  liacillns  V>efore  being  employed  experimen- 
tally. Nutrient  plain  or  glycerin  agar  is.  however,  the  medium  em- 
ployed to  g»-t  liy  J  dating  metb^xls  a  pure  culture  from  the  original 
M;mm  tuV>f .  The  agar  should  l>e  freshly  meltetl  and  i)ouretl  in  the 
Petri  di>*h  for  this  purpose.  After  it  has  hanlened,  a  number  of 
)ilatefl  are  Htreake<l  acros;*  with  bacilli  from  colonies  on  the  semm 
culture,  which  apj>ear  in  size  and  ci>lor  like  the  diphtheria  bacilli. 
Other  platen  are  made  from  a  general  mixture  of  all  the  bacteria  se- 
Iwt*"*!  an  a  rule  from  the  drier  p<irtion  of  the  serum.     The  plates  are 
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left  in  the  incubator  for  twelve  hours  at  37*"  C.  In  the  examiuatiun 
of  the  plates  oue  should  first  seek  for  typical  colonies  and  then  later 
lor  aav  that  look  nearest  the  characteristic  picture.  Diphtharia  eol- 
onies  are  very  apt  to  be  found  at  the  edges  of  the  streaks  of  bacterial 
growth. 

Growth  in  Bouillon. — The  diphtheria  bacillus  also  grows  reatlily  in 
filightly  alkaline  broth  with  or  without  the  addition  of  a  small  Hmc}unt 
of  glucose.  The  characteristic  is'rowth  in  neutral  bouillon  is  one  show- 
ing fine  grains.  These  deposit  alou^  the  aides  and  bottom  of  the  tube, 
leaving  the  broth  nearly  clear.  A  few  cultures  in  neutr^  bouillon  and 
many  in  alkalino  bouillon  produce  for  twenty -four  or  fortj'-eighthonrH 
a  more  or  less  diffuse  cloudiness,  and  frequently  a  film  forms  over  the 
surface  of  the  broth.  On  shaking  the  tube  this  film  breaks  up  and 
alowly  sinks  to  the  bottom.  The  diphtheria  bacillus  in  its  growth 
canaea  a  fermentation  of  the  meat  sugars  and  the  glucose  and  thus 
dmDjt;eH  the  reaction  of  the  bouillon,  rendering  it  diatiuctly  less  alkn- 
line  witbiu  forty-eight  hours,  and  then  after  a  variable  time  more 
alkaline  again  through  the  fermentation  of  other  substances, 

Groitih  on  Gelatin. — The  growth  on  this  medium  is  much  slower, 
more  scanty,  and  less  characteristic  than  that  ou  thp  otiier  nietlia 
ni'^titi fined,  on  account  of  the  lower  temperature  at  whicti  it  is  used. 
The  aJoiiies  of  thf  diphtheria  bacillus  on  gelatin  are  not  large ;  when 
deep  down  in  the  sul>Htauce  of  the  gelatin  they  are  granular  in  struc- 
tnrp,  baving  adark  ceutre  and  one  or  more  trauHimrent  zoijes  arranged 
<'oiicenhrically  around  this,     The  periphery  is  irregnlar, 

Grouih  on  P'ffffto. — Ou  this  medium  the  growth  is  slow,  not  char- 
ftft^riatic,  deacrilwd  as  an  "invisible  growth,"  but  nevertheless  ]>res- 
*Qt  »ia  a  thin  dry  glaze  near  the  point  of  inoculation. 

Grotcth  in  Mifk\ — The  diphtheria  Ijaeilliis  grows  readily  in  milk 
iud,  according  U*  Sterulierg,   at   a   comparatively  low  temperature 
(20°  C).     Thus  milk  having  become  inoculated  with  the  diphtheria 
hadllus  may  under  certain  conditioua  l>e  the  moan-<i  of  conveying  in- 
fection to  previouHly  healthy   perHttus.      Thfait^h  this  growth  takes 
place,  the  milk  remains  imchanged  in  ajtpearance. 

Pathogieneeis, 

The  diphtheria  liacillus  is  pathogenic  for  guinea-pigs,  ralibits, 
chickens,  [)igeons,  small  birds,  and  cats;  also  in  a  lesser  degree  for 
dogs,  goats,  cattle,  and  horses,  but  not  for  rata  and  mice.  In  all 
these  animals  the  disease  is  caused  by  the  poisou  produced  and  given 
off  by  the  living  bacilli,  not  by  their  simple  mechanical  presence  in 
the  tiasnes. 
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»  ol  dipkAkflDA  faaciDi  from  dtfoveol  sooroes  Tui 
Ij.    Tkum  .OOS  cc  of  a  fortr-hamr  bovillon  culture  of  on 
will  kill  m  gniiie»-pig,  wliieb  it  woold  require  1  cc.  of  tl 
of  aaodker  bactOiis  to  kin.     ThftiuaeBATked  variation  occm 
of  toxinpffodneed  l^diffenallMalli  in  tiieirgrowtiLl 
of  the  faodj.     There  are  also  faadlH  which  have  B 
whatefer  of  a  specific  natare.     MJoreovBr,  the  diphtherii 
baidlli  differ  greatlj  in  tlie  teoacitr  with  which  thej  retain  their  vira 
Itoet)  wiieo  grown  oatnde  the  body.     The  faaciDna  that  we  have  naeci 
la  the  laboffiatorj  of  the  Board  of  Health  has  reteaned  its  vindena 
almoHt  imaltered  for  four  years  in  boaill<m  cnltnres.     Other  bacilli 
have  lost  fifty  per  cent,  of  their  vimlezKe,  after  being  kept  only  a  few 
■Matha.     The  passage  of  diphtheria  bacilli  throogh  the  bodies  of  sns- 
tfii^\Ah  anirnala  does  not  inci«ase  their  Timlence  to  any  considerable 
extent.  thU  being  probably  dae  to  the  fact  that  the  bacilli  xnoltiplj 
but  little  in  the  ti^snes. 

At  the  iiXiUt\fK,y  of  animak  dying  ^m  the  poisons  prodnced  by 
the  Ijacilli,  the  characteristic  lesions  described  by  Loefller  are  found. 
At  the  Heat  of  in<jcnlati<jn  there  is  a  grayish  focns  snrronnded  by 
an  ar*7a  of  congestion;  the  snbcnta&eoos  tissneB  for  some  distance 
ar/QLi'l  are  oedematons ;  the  adjacent  lymph  nodes  are  swollen ;  and  the 
aerooM  caviti^^i^  eftj^efially  the  j>leura  and  the  pericardinm,  frequently 
i'jn\la.\u  an  exoet»s  of  flultl,  usually  clear,  but  at  times  torbid;  the 
lari^H  ar*5  generally  cocuested.  If  the  organs  are  subjected  to  micro- 
Htvo^nttA  f'xamiuation^  the  legions  described  by  Welch  and  Flexner, 
Jialj<-«*,  arjfl  others  are  fountl.  There  are  numerous  smaller  and  larger 
/waHhert  (it  necrotic  cells,  which  are  permeated  by  leucocvtea.  The 
ii<;art  an*]  voluntary  muscular  fibres  usually  show  degenerative 
cllatl^en.  0<:cjirtionally  there  is  fatty  degeneration  of  the  liver  and 
ki'lnevH,  The  nurul»er  of  leucocytes  in  the  blood  is  increased.  From 
the  area  nurrounding  the  point  of  inoculation  ^iruleijt  bacilli  may  be 
olHitifjeil,  hut  in  the  iuternal  organs  they  are  odIv  occasionally  fonnd, 
urjl«*nH  ail  eiiorinous  nurnl>er  of  bacilli  have  been  injected.  Paralysis, 
coifiMiencing  usually  in  the  posterior  eiti^emities  and  then  gradually 
ext*'ii'liij>^  to  the  wholi;  body  and  causing  death  by  paralysis  of  the 
heart  or  r»-hj>ir!itiMn,  isalso  j^rodueediu  many  cases  in  which  theinoca- 
lati'd  aiiifuals  (Jo  not  succumb  to  a  too  Tai>i»l  intoxication.  In  rare 
iriHbinr'i'H,  the  niuHfJes  of  the  neck  or  of  llie  larynx  are  first  paralyzed, 
and  tliUH  cliaract<?riHtic  Hvinptoms  are  caused.  In  a  number  of  aui- 
riiaU  I  hiiveseen  recovery  take  place  throe  to  sis  weeks  after  the  onset 
of  the  paralyHiM.  The  occurrence  of  tlieso  paralyses,  fallowing  the 
introduction  of  thrr  Klebs-LoetHer  bacilli,  cnmpletes  the  resemblance 
of  tlio  exi>uritiie'iitat  diseaso  to  the  natural  malady  in  man. 
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DiPHTHEKIA  ToUN. 

It  is  evldect  that  a  microorganisin  which,  when  injected  subcu* 
leonsly,  destroys  the  lile  of  Busceptible  anizoals  and  produces  such 
rked  anatomial  changes  in  the  internal  organs,  while  it  is  fonnd 
Ij  at  or  near  the  point  of  inoculation,  must  owe  its  pathogenio 
iwer  to  the  formation  of  a  poison  which,  being  aljQ orbed,  gives  rise 
toxaemia  and  death.  This  poison  or  toxin  has  been  isolated  by 
)ux  and  Tersin,  Brieger,  Fraenkel,  and  others,  by  filtration  through 
>rous  xx)rcelain  from  cultures  of  the  living  bacilli.  It  has  not  yet 
5n  successfully  analyzed,  so  that  its  chemical  composition  is  un- 
lown,  but  it  has  many  of  the  properties  of  certain  of  the  globulins, 
precipitated  by  the  same  substances  and  destroyed  by  the  same 
^^eg^ee  of  heat  and  by  the  same  chemical  ageute,  and  appears  to  be 
analogoos  to  the  poisons  of  certain  venomous  serpents. 

The  Artijicicd  Production  of  Toxin. — ^The  artificial  production  of 
toxin  in  cultures  of  the  diphtheria  bacillus  has  been  found  to  depend 
upon  definite  conditions  which  are  of  practical  importance.  The 
researches  of  Bouz  and  Yersin  laid  the  foundation  of  our  knowl-^ 
edge.  Their  investigatiouB  have  been  continued  by  Theobald  Smith, 
Spronck,  ourselves  (Park  and  Williams),  and  others.  After  an  ex- 
tensive series  of  investigations  we  came  to  the  following  conclusions: 
Toxin  is  produced  b}^  virulent  di]>htheria  bacilli  at  all  times  during 
their  life  when  the  conditions  are  favorable.  Under  less  favorable 
conditions  some  bacilli  are  able  to  produce  toxin,  while  others  are 
not,  or  it  may  be  that  some  conditions  favor  some  bacilli  while  they 
are  deleterious  to  others  obtained  from  a  different  source.  Diph- 
theria bacilli  may  find  the  same  conditions  suitable  for  luxuriant 
gzowth,  but  unsuitable  for  the  production  of  toxin.  The  requisite 
oomditions  for  the  best  development  of  toxin,  as  judged  by  the  behavior 
of  anuml>erof  cultures,  area  temperature  from  about  35"  to  37.5°  C,  a 
slight  alkalinity,  which  should  be  from  6  to  10  cc.  of  normfd  soda 
solution  per  litre  above  the  neutral  point  to  litmus,  suitable  peptone 
and  meat  for  the  preparation  of  the  nutrient  bouillon,  and  a  duration 
of  growth  of  the  culture  of  from  five  to  eight  days,  according  to  the 
pecnliarities  of  tlie  culture  employed.  At  a  t^cjo  early  period  toxin  has 
not  sufficiently  accumulated,  at  a  too  late  jieriod  it  has  degenerated. 
In  our  experience  the  amount  of  sugar  present  in  the  meat  is  of  minor 
importance,  at  least  tins  is  true  for  tlie  varieties  of  beef  in  New  York, 
so  loDg  as  the  bouillon  has  Ijeeu  made  sufficiently  alkaline  to  over- 
come the  aciid  produced  by  the  fermentation  of  the  sugar  throuj^di 
the  products  of  the  bacilli.  In  neutral  bouillon,  as  pointed  out  by 
Smith  and  Spronck,  the  sugar  does  itroduce  sufficient  aoid  to  interfere 
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with  the  growth  of  the  bacilli  ami  the  development  of  toxin.  Tliia 
can  be  prevented  b^'  the  previous  destmctiou  of  tho  sugar  through  the 
fermentation  caused  by  the  growth  of  the  biicterinm  coli  or  other  bac- 
teria having  similar  action.  Beaidea  the  sugar  in  the  meat  there  are 
other  substances,  whose  nature  is  trnknown,  which  hinder  a  full  growth 
of  the  bacilli  or  production  of  toxin.  This  is  true  of  boniUon  made 
directly  from  fresh  meat,  old  meat^  fermented  meat,  or  meat  extracts. 

Under  the  beat  conditions  we  can  devise,  toxin  begins  to  be  pro- 
duced by  bacilli  from  some  eidtures  when  freshly  sown  in  bouiUon 
some  time  during  the  first  twenty -four  hours;  from  other  cultures,  for 
reasons  not  well  understood,  not  for  two  to  four  days.  The  greatest 
accumulation  of  toxin  is  on  tlie  fourth  day,  on  tlie  average,  after  the 
production  of  toxin  has  commenced.  After  that  time  the  number  of 
living  bacilli  rui)i(lly  diminislieH  in  the  culture  and  the  conditions  for 
tlioHB  remaining  alive  are  not  suitable  for  the  rapid  production  of 
toxin.  As  tlie  toxin  is  not  stable,  the  deterioration  taking  place  in 
the  toxin  already  jjroduced  in  greater  tlian  the  amcnmt  of  new  toiiu 
still  f(>rnjiiig. 

Tlie  relations  of  toxin  to  antitoxin  will  b«  deacril->ed  after  the  sub- 
ject of  antitoxin  han  been  considered. 

NoN-YmuLENT  Diphtheria.    Xeeosts  Bacilll 

In  the  very  large  number  of  tests  for  vindence  of  the  bacilli  ob- 
tained from  Iniutlreds  of  cases  of  auHpect*^!  diphtheria,  which  have 
been  rarried  ont  during  the  pnst  f<')nr  yt  ars  in  the  laboratories  of  the 
Health  Dopartmeut  of  New  York  City,  in  over  ninety-five  per  cent. 
of  cases  tho  bacilli  derived  from  exudates  or  paeudomembranes  and 
jiossessing  the  cliaracteristics  of  tho  Loefllor  bacilli  have  been  found 
to  be  viruleut.  But  there  is  associated  with  the  virulent  bacilli  in 
pHeudomembrauons  affections  occasiouall}*  a  bacillus,  morphologically 
and  in  its  behavior  on  culture  media  ideuti<'al  with  the  Klebs-LoetBer 
Ijacillus,  though  it  produces,  at  least  in  artiticial  culture  media  and 
tlie  usual  t*?st  fiiiiiiials,  noapju'f'ciahle  diphtheria  toxin.  In  accordance 
witli  Boux  aud  Yorsin  we  believe  this  bacillus  should  be  considered 
as  an  attenuat^^d  variety  of  the  diphtheria  iiacillus  which  has  lost  its 
power  to  jiroduco  dii>htlieria  toxin  ;  these  observei-s,  and  others  follow- 
ing them,  having  shown  that  the  vinileut  bacilli  can  Im  artificially 
attenuated  by  cultivating  them  at  a  temperature  of  39.5''  to  40°  C.  in 
a  current  of  air.  It  is  also  well  known  to  all  bacteriologists  that 
diphtheria  bacilli  of  identical  shajie,  size,  and  staining  peculiarities, 
but  of  very  different  degrees  of  virulence,  are  often  foiind  in  one  and 
the  .same  individual  during  the  conrseiof  a  ciwe  of  diphtheria  and  still 
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more  frefiuently  in  different  cases.  In  our  experience  some  cultures 
liolil  their  virnleuce  even  wlien  grown  at  41''  ('.  for  a.  uumber  of  months, 
Rlnleotliers  luKe  it  more  quick]}'.  Batilli  are  also  frmnd  wbich  re- 
semUe  iliplitberia  bacilli  v(>ry  closely  except  in  toxin  production,  but 
differ  in  one  or  more  particulars.  Both  these  and  the  cbaracteriatic 
uon-nnilent  bacilli  are  found  occasioually  upon  all  the  mucons  mem- 
branes, both  when  inflamed  and  when  ajiparoutly  nurniaL  From  tlieir 
kduglieen  fomml  in  a  number  of  cases  of  the  condition  known  as 
lerdsia  conjunctivro  by  Kuscbbert  and  Neisser,  these  bacilli  are  often 
called  xerosis  bacilli.  Under  this  name  different  observers  have 
placed  bacilli  identical  with  the  diphtheria  bacilli  and  others  differing 
quite  markedly  from  them.  The  bacilli  may  bo  almost  non-patho- 
genic iu  guinea-pigs  or  they  may  kill,  as  we  have  found  iu  a  number 
of  iustances,  in  doses  of  2  to  5  c.c.  Iiypodermically  injected.  Animals 
are  not  protected  by  diphtlieria  antitoxin  from  the  action  of  these 
biicilli, 

LoCAnO.V  OP  DiPHTHERITIO  INFLAMMATIONS  AND  Vmn^NCE  OF  BaCILLI. 

Virulent  bacilli  are  found  not  only  in  pseudomembranous  angina 
of  the  fancies,  larynx,  and  nasal  cavities,  but  also  occasionally  in  mem- 
brauons  affections  of  the  skin,  vagina,  rectum,  conjunctiva,  nose,  and 
*ar  (simple  membranous  rhinitis  and  otitis  media).     Fmrn  the  sever- 
ity of  a  u  iaola  ted  cjise  the  virulence  of  the  bacilli  caimot  l>e  accurately 
Ufiermined.    The  most  vindf^nt  bacillus  I  have  seen  with  was  ol> 
tftiued  from  a  mihl  case  of  diphtheria  simulating  tonsillitis.     Another 
case,  however,  infected  by  this  bacillus  proved  to  be  very  severe.     In 
localized  epidemics  the  average  severity  of  the  cawps  probably  iiidi- 
catea  roughly  the  virulence  of  the  baeillua  causing  the  infectic^n,  as 
We  the  individual  susceptibility  of  the  different  pei-^ious  infected 
*onlJ,  in  all  likelihood  when  taken  togetiior,  bo  similar  to  that  of 
otLer  grou[)s;  but  even  iu  this  instance  special  couditioLis  of  climate, 
i^xxi,  or  race  may  influence  certain  lowilities.     Slcirotner,  the  Ijucteria 
associated  with  tlie  diphtheria  bacilli,  and  which  ar*^  liable  U*  be 
transmitted  with  them,  may  influence  the  severity  of  and  the  compU- 
catioDS  arising  in  the  cases. 

TiRULENT  Bacilli  in  Healthy  Throats. 

Virulent  bacilli  have  frequently  been  foimd  iu  healthy  throats  of 
persons  who  have  been  brought  in  direct  contact  with  diphtlu-ria 
patients  or  infe«ted  clothing  without  contracting  the  disease.  It  is 
therefore  apparent  that  infection  in  diphtheria,  as  iu  other  infectious 
diseases,  requires  not  only  the  presence  of  virulent  bacilli,  but  also  u 
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nfAM'ttm.  Th^j  \*rfAw:ii  alkali  *  alj .  ii>tr^  o<  *t  first  ixich  acid  and 
nlkftlr  in  Ih^if  iCTft-wXh  \n  )ir>uiIJ'^.D  cr.nt^iiiing  ^ao«.«*.  Tbej  are  foond 
<w  vntfUtH  tt,\/nrti\]\ur:^.  in  difTftr^nt  Icxi^ljti^s  in  abnot  i>De  {^r  cent,  of 
Wth  tiffffni*]  ihfffni  tint}  nit^al  Becrfetioiis,  in  N^-«r  Turk  Citr,  accoidiiw 
Uf  t'nry  «rid  IWili*",  nnd  >MT<vin  t*^  hare  i^->v  at  l^-a^t  no  connection  with 
tti  I  >id)  If 'fin,  whi^hf.T  tlii-y  wftre  origlnaUy  derived  from  tliphtheria 
>w>lll   »•«  d'rnl»ff»il.     Th^'y  nevr^r  produce  diphtheria  toxin,  and  to 
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[tliem  properly  has  been  applied  the  uame  pseudodipktheria  baciUL  It 
may  l>e  add etl  here  that  no  facta  have  come  to  light  which  indicate 
tiiat  bacilli  which  do  not  produce  diphtheria  toiin  in  animals  ever 

I  produce  it  in  man.     It  muBt  also  be  borne  in  mind,  however,  that 

[foch  proof  is  necessarily  very  difficult  to  obtain. 

Mixed  Infection  in  Diphtheria. 

These  different  bacilli,  however,  are  not  the  only  bacteria  present 
inbnman  diphtheria.  Various  crwci,  more  particularly  streptococci, 
8ta[)hylococei,  and  pneumococci,  are  almost  always  found  associated 
withLoeffler  bacilli  in  diphtheria,  playing  an  important  paii  in  the 
ilifioase  and  leading  often  to  aerioua  complicatioufl  (sepsis  and  bron- 
cbopneamonia) .  Indeed,  the  prognosis  in  a  case  of  diphtheria  is  now 
juilgixl  to  be  graver,  other  things  being  equal,  according  as  the  dis- 
6886  niL3  its  com-se  with  or  without  the  accompaniment  of  septic 
mfection.  These  cases  of  so-called  mixed  {nfecHun  in  diphtheria  have 
I'itliin  recent  years  attracted  considerable  attention,  and  have  been 
tlifli  fiubj&t-t  of  a  numl>er  of  animal  experiments.  Though  the  residta 
"f  tWe  investigations  so  far  have  been  somewhat  indefinite,  they 
'"^oultl  seem  to  indicate  that  when  other  bacteria  are  associated  with 
tlie  diphtheria  bacilli  they  mutually  assist  one  another  in  their  at- 
tat'ks  upon  the  mucous  membrane,  the  streptococcus  l>eing  particu- 
Urly  active  in  this  respect,  often  ojyening  the  way  for  the  invasion  of 
"16  Ix^fller  bacillus  into  the  deeper  tissues  or  supplying  needed  con- 
uilioQg  for  the  development  of  its  t<">xin.  Thus  di])litht^ria  is  not 
'"'"ivfi  a  primary,  but  often  a  secondary,  disease,  following  on  some 
"tlier  infection,  as  measles  or  scarlet  fever.  In  most  fatal  cases  of 
wonchojineumonia  following  laryngeal  diphtheria  we  find  not  only 
slmadant  pneumococci  or  streptococci  in  the  inflamed  lung  areas,  but 
^  iu  tlie  blood  and  tissues  of  the  organs.  As  these  infections  are 
Jn  no  way  influenced  by  the  dii}htheria  antitoiin  they  f  re(|uently  are 
ILe  cause  of  the  fatal  termination. 

False  Diphtheria. 

Tlie  pseudomeml>ranou8  angina  accompanying  scarlet  fever,  and 

io  a  less  extent  other  diseases,  may  not  sbow  the  presem-e  of  di|ih- 

theria  ba<:illi,  but  only  the  pyogenic  cocci,  especially  streptococci. 

This  is  an  important  fact  and  one  worthy  of  note,  because  it  proves 

tlie  existence  of  amitomical  diphtheria  which  is  not  due  to  tin'*  Lufffler 

iMciUoB.     Tlie  dejioKit  covering  the  inflamed  tissues  iu  these  nou- 

JBpecific  cases  is,  it  is  true,  rather  an  exudate  than  a  tnip  pMenthi- 

membraae.    The  majority  of  these  cases,  however,  are  mild  ailoctioua 
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which  seldom  result  iu  death ;  while,  on  the  other  hand,  it  liae  been 
found,  in  alniOHt  every  case  of  fatal  dipiitheria  (with  the  exception  of 
Bcarlatinal  diphtheria),  that  the  pseudomembrane  taken  on  autoi)8y 
contained  virulent  diphtheria  bacilli.  The  bacteria  which  occur  ia 
false  diphtheria  are  streptococci,  staiihylococci,  diplococci  (Figs.  W 
and  11),  and  HometimeH  psendodiplitheria  bacilli  or  bacilli  which,  ore 
morpholof^ically  and  culturally  distinct  from'  the  Loeffler  bacilli. 

The  Transmission  of  Diphtlierla. 

The  po.saibility  of  tin*  tranHniission  of  diphtheria  from  animals  to 
man  cannot  bo  diaputod  for  cats  and  many  animals  can  bo  iufe-cted, 
but  there  are  uo  authentic  cases  (jf  such  transmission  on  record.  So- 
called  dijilitluTitic  disejiHe  iu  auimuk  and  birds  is  usually  duo  to  other 
microc>i'i;uuisms  tlian  tho  diphtheria  bacilli.  Di]>htheritic  infection, 
however,  cau  ^enoniUy  \m  traced,  directlj'  or  indirectly ,  to  it«  source; 
th<m(^h  thnro  are  undoubtedly  finmo  cases  of  diiihtheria  iu  which  we 
eaiiMot  cletpriniiio  tijo  RHurco  of  tlio  iufection.  Wo  believe,  uoverthe- 
leHS,  that  <li|ihtheiia  is  never  spontaneous. 

Let  UH  eoiisider  Htiine  of  tlui  means  by  whieli  the  disease  may  be 
commuui('fit«'iI.  Tn  nrtiinl  oxperiment,  tho  Loe  flier  biU'' ill  us  has  l-)een 
fnuud  t<)  live  ff>r  weeks  and  months,  namely,  by  Hoffmann  on  blood 
seriiin  for  one  liuudred  and  lifty-tivo  days;  by  Loeffler  and  Park  for 
seven  nitmtlis;  ami  by  Klein  in  j^'elatin  for  eighteen  raouths.  The 
barilli  liiive  Imu-u  obsnrvcil  to  remain  virulent  iu  bits  of  dried  mem- 
bntiie  by  Loelller  for  fourtoeu  weeks,  by  Park  for  seventeen,  and  by 
lioux  and  Yersiu  for  tweuty  weeks.  Driinl  on  Hilk  threads  Al>el 
reports  that  t]t*'y  niay  sonudimt'S  live  for  one  lunidred  and  seventy- 
two  «biys,  and  upon  a  eJnIds  [ilaythiuf;  which  had  been  kei)t  iu  a 
dnrk  pliicn  they  li\eil  for  iive  nioutlis.  The  virulent  bacilli  have  Iwen 
finnid  on  koIIimI  beihUiiK  <»i'  clothing'  of  a  diphtlieria  patient,  tm  driuk- 
iiiK-cujis,  shot's,  hair,  slate  pi-ncils,  etc.  Beside  these  sources  of  infec- 
tirmby  wliieh  thetlisi  asoniay  boiudiroctly  transmitted,  virulent  bacilli 
may  bediri'elly  received  from  the  {»seudomenibrane,  exu<late,  or  dis- 
c]iar).;esof  ilijilitheria  paUeuts;  from  tlie  secretions  of  tJio  nose  and 
throat  of  <-(»nvalt'sc«ait  cases  of  diphtheria  in  which  the  virulent  bacilli 
persist;  and  from  tholu-altliy  throats  of  indivitluals  wlionctpiired  the 
bacilli  from  Ix-in^  iu  contact  with  oth<'i-s  having  virulent  germs  on 
their  persons  or  clothing.  In  sueli  cases,  the  bacilli  may  sometimes 
live  and  develop  for  days  or  weeks  iu  the  throat  without  causiu^  any 
lesion.  \Vheu  we  consider  that  it  is  only  the  severe  t^jws  of  diph- 
iathat  remain  isolated  durioy;  their  actual  illness,  tho  wonder  is, 
hat  BO  manv,  but  that  so  few  persons  contract  tho  disease. 
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SuacEPTiBELrrY  to  aud  Immunity  against  Diphtheru. 

An  individual  susceptibility  to  diplitberia,  as  iu  all  infectious  dis- 
eaaes,  is  necessary  to  contract  this  disease.  Moreover,  the  diphtheria 
[Ktmn  does  not  produce  the  same  eflFect  on  tlie  mucous  membraucH  of 
all  persons.  Age  has  long  been  recognized  to  bo  an  important  factor 
m  iliplitheriu.  Children  within  the  first  six  mouths  of  life  are  but 
little  siLsceptible,  the  greatest  degree  of  Hiiscojjtibiliti^  being  l>etween 
tlie  third  and  the  tenth  year,  while  adults  are  jdujost  immune.  An 
inherited  susceptibility  or  ** family  predisixtnition"  to  tho  disease  has 
&1bo  l)6en  observed. 

Long  before  the  discovery  of  the  Kleba-LoeSier  bacillus  it  was  a 
well-known  fact  that  two  attacks  of  diiilitljeria  seldom  (x;curred  in  the 
fiiaae  individual  within  short  periodn  of  time.     To  what  this  suscep- 
tibility or  immunity  is  due  is  still  only  partially  undei-stood,  but 
then  we  remember  that  simply  a  slight  increase  in  the  acidity  or 
nitalinity  of  the  bonillon  in  which  tlie  ili]!litheria  liacilli  is  producing 
its  toxin  will  [>revent  further  production,  it  is  easy  to  imagine  that 
many  changes  in  the  tbroat  secretiou  or  in  its  mucous  membraue  may 
prevent  the  itroduction  by  the  bacillus  of  its  toxin  ami  thrrefnro  of  its 
disease-producing  power.     But,  as  the  result  f)f  animal  experiments, 
it  is  now  known  that  an  artificial  immuuity  against  di]>btheria  can  be 
produced,  at  le;ist  for  a  consideraVtle  length  of  time.     By  the  inocu- 
lation of  virulent  or  somewhat  attenuated  cultures  or  of  diphtheria 
toxin  Fraeukel,  Behring,  Wernicke,  Aronson,  Eoux,  and  since  then 
many  others  have  succeeded  in  immunizing  animals,     lint  the  most 
important  and  valuable  resnlts  are  tlioso  which  iKtve  lieeu  obtained 
by  Behring,  in  conjunction  witJi  otherH,  who  showcil  that  the  blood 
of  immune  animals  contains  a  substance  which  ni'utrali/.i\s  the  diph- 
theria toxin.     The  blood  serum  of  persons  who  have  recovered  from 
diphtheria  has  been  found  also  Ut  i)ossefis  this  protective  property, 
which  it  acquires  alxjut  a  week  after  tho  beginning  of  tho  disease,  and 
loses  n^ain  in  a  few  mouths.     Moreover,  the  blood  grrnm  of  many 
iodividuals,  usually  adtdts,  who  have  never  had  diphtheria  often  has 
a  slight  general  antitoxic  property. 

Antitoxic  Serum. 

The  knowledge  derived  from  theHo  remarkable  investigations  into 
the  protective  powers  of  the  blood  serum  of  immunized  animals  has 
been  employ  cd  with  the  most  brilliant  rr-siilts  for  tlio  treatment  of  dii>h- 
theria  in  man.  Tho  discovery  of  the  method  of  tho  produL-tiou  of  anti- 
toxic seram  or  antitoxin  in  animals,  and  On  jiracticul  applioatiuu  to  the 
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treutmeut  anil  cure  of  diphtheria,  has  been  shared  by  manj  experi- 

inentefH,  at  first  chiefly  iu  Germany  ami  FrjiiK-t*.  itiid  later  in  tl>i:4 
country.  Among  those  whose  labors  in  this  tlinn-tiou  have  rendered 
them  most  worthy  of  mention  are  Behrinj^,  Ehrlich,  Eoer,  Kossel, 
and  Arousot),  in  Germiiuy  ;  Ronx,  Martin,  ami  Chaillon,  iu  France. 

Restdts  of  the  Antitoxia  Tre^tfiuent  of  Diphfherio. — Though  the 
results  of  the  antitoxin  tr^itment  iu  diphtheria  belong  properly  t<»  tlie 
province  of  weru  in  therapy  rather  than  to  bacteriology,  in  view  of  the 
great  praftical  imporbiucoof  the  subject  it  may  not  be  amiss  to  qnoie 
here  the  coiu'Iuhious  arriveil  at  by  Biggs  and  Guerard  after  a  review 
t>f  all  thn  Htatistics  and  opinions  published  since  the  beginning  of  the 
antitoxin  treatment  in  1892, 

•^Ifc  matters  not  from  what  point  of  view  the  subject  is  regarded  if 
the  evidence  now  at  hand  in  properly  weighed,  but  one  conclusion  is, 
or  can  be  reached — whether  we  consider  the  percentage  of  mortality 
from  diphtheria  and  croup  in  cities  as  a  whole,  or  in  hospitals,  or  iu 
private  j^nictice;  or  whether  we  take  the  absolute  mortality  for  all 
the  cities  of  Germany  whoso  pojiulatiou  is  over  l;>,<X)i>,  and  all  the 
cities  of  France  whose  population  is  over  20,00t);  or  tlie  absolutr* 
mortjdity  for  New  York  City,  or  for  the  great  hospitals  in  France, 
Germany,  and  Austria;  or  whether  we  consider  only  the  most  fatal 
cases  of  diphtheria,  the  laryngeal  and  o|ierative  cases;  or  whether  we 
study  the  (juestion  with  relation  to  the  day  of  the  disease  on  which 
treatment  is  commenced,  or  the  ago  of  the  patient  treated;  it  matters 
not  how  the  subject  is  regarded  or  how  it  is  turned  for  the  imrpose  of 
comparison  with  prpvions  results,  the  coui'liision  r*»ache<l  is  always 
the  same,  namely,  there  has  been  an  average  reduction  of  mortality 
from  the  use  of  iintitoxin  in  the  treatment  of  diphtheria  of  not  loss 
than  fifty  j)f»r  ct«nt.,  and  under  the  nuvsi  favorabli>  cniiditions  a  reduc- 
tion to  oue-qnarter,  or  even  less,  of  the  previfius  death  nite.  This 
has  occurred  not  in  one  city  at  one  particular  time,  Init  in  many  cities, 
in  different  countries,  at  different  seasons  of  the  year,  and  alway!4  in 
conjunction  with  tjjo  introduction  of  antitoxin  serum  ami  proportion- 
ate to  the  extent  of  its  use." 

The  PRODUcrnoN  of  Diphthebu  ANnroxrN  fou  Therapeutio 

I^TTRPOSBB. 


As  a  result  of  the  work  of  years  in  the  laboratories  of  the  Health 
Department  of  New  York  City,  the  following  may  be  laid  down  aa  n 
pnM'tic'al  method. 

The  strongest  diphtheria  toxin  possible  should  be  obtaine^l  by 
taking  a  very  virulent  culture  and  growing  it  under  the  comlitious 
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described  iu  tLe  aectiou  ou  toxin  {p.  15).  The  culture  after  a  week's 
growtli  ia  removed,  and  having  beeu  tested  for  purity  is  rendered 
sterile  by  tlie  addition  of  teu  per  cent,  of  a  five-per-ceut.  solutiou  of 
cartolic  acid.  On  the  following  day  the  sterile  culture  is  filtered 
tLrtiugh  ordinary-  sterile  filter  paper  and  stored  in  full  bottles  in  a 
cold  pluee  until  needed. 

The  horses  used  should  be  young,  vigorous,  of  fair  size,  and  abao- 
lately  healthy .  Vicious  habits,  such  as  kickiug,  etc.,  make  no  differ- 
ence, yf  course,  except  to  those  who  handle  the  aniuials,  A  number 
of  Hucb  horses  are  severally  injected  with  an  amount  of  toxin  auffi- 
deottokill  ten  thousand  guinea-pigs  of  250  gm.  weight  (about  40  c.c. 
of  strou^;  toxin).  With  each  injection  of  toxin  ten  thousand  units  of 
antitoxin  are  given.  After  from  three  to  five  days,  so  soon  as  the  fever 
reaction  has  subsided,  a  second  subcutaneous  injection  of  a  slightly 
larger  dose  is  given.  At  intervals  of  from  five  to  ken  days  increasing 
iBJectiona  of  pure  toxin  are  made,  until  at  the  end  of  two  months  from 
ten  to  twenty  times  the  original  amount  is  given.  The  horses  are  now 
We^l  ami  the  blood  senim  is  tested  for  antitoxin.  Those  having  an 
aatitoiin  containing  leas  than  two  hundred  units  in  each  cubic  eeuti- 
metreare  discarded.  The  remaining  horsos  receive  steadily  iucreaa- 
iug  doses,  the  rapidity  of  the  increase  and  the  interval  of  time  between 
t]iedos«a  (about  a  week)  tlepending  somewhat  on  the  reaction  follow- 
iDg  the  iujectioUf  an  elevation  of  temperature  of  more  than  3"  F.  being 
tin<lesirable.  At  the  end  of  three  mouths  the  antitoxic  serum  shoulcl 
contain  from  three  hundred  to  eight  hundred  units  in  each  cubic 
pei]tiD]**{re,  according  to  the  horse  used.  The  best  horses  continue 
t«  foTdish  high-grade  antitoxin  for  years.  Each  year  they  should 
w given  an  interval  of  three  months'  freedom  from  inoculations. 

In  order  to  obtain  the  serum  the  blood  is  Avithdrawn  from  the 

jugular  vein  by  means  of  a  sharp- pointed  ctmnuhi  which  is  jduugeil 

tboagh  the  vein  wall,  a  wlit  having  been  made  iu  the  skin.     The 

MfKxi  is  received  in  large  Erlenmeyer  flasks  and  allowed  to  chit,  the> 

flasks  Iteing  |daced  at  first,  while  clotting  is  taking  place,  iu  a  shiutiiig 

p'Jsition.     The  serum  is  siphoned  off  by  means  of  ase|)tic  glass  and 

JT]l)her  tubing,  and  is  stored  in  large  flasks.     From  thisj  as  needed, 

small  phials  are  filled.     The  phials  and  their  stoitptTSj  as  indeed  all  the 

QtensilB  used  for  holding  the  serum,  must  l>e  absfilutely  sterile,  and 

every  possible  precaution  must  be  taken  to  avoid  contamination  *\l  the 

serum.     An  antiseptic  may  be  added  to  the  serum  as  a  jireservative, 

but  it  is  not  necessary  and  probably  inadvisable. 

Antitoxin  is  a  substance  which  we  know  only  from  its  physiologi- 
CbI  side.  It  has  never  been  obtained  iu  pure  form  in  fact  it  t-anuot 
be  chemicHlly  sepanited  from  the  toxin.     It  is  a  prntiid  substmce 
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deatrojeil  by  lieat  al>ove  55''  C,  and  is  precipitated  from  its  Bolxitiona 
by  the  same  Bubstances  as  some  of  the  globulius.  K(»i>t  h\na  ncresa 
of  air  and  Hglitaud  in  a.  cold  place  it  is  fairly  ntiible,  deteriorating  not 
more  than  fifty  per  cent,  and  often  not  at  all  witliin  a  year. 

Diphtheria  antitoxin  has  the  power  of  neutralizing  diphtheria 
toxin,  so  that  when  a  certain  amount  is  injected  into  an  animal  l>tifore 
or  togetlier  with  the  toxin  it  overcomes  its  poisonous  ai-tion.  Whether 
this  is  a  direct  chemical  combination  between  the  antitosiu  and  the 
toxin,  ii4  assumed  by  Elu'lich,  or  whether  the  antitoxin  baa  some 
specific  protective  influence  on  the  cpOh  of  the  bmly,  we  do  not  know, 

This  power  possoseed by  a  definite  quantity  of  antitoxin  to  utuUal- 
izG  a  certain  amount  of  toxin  is  utilized  in  testing  antitoxin.  Guinea- 
pigs  of  2J0  gm.  weight  are  iufected  with  one  hundred  or  with  ten  fatal 
do8es  of  toxin  which  has  been  previously  mixed  with  an  amount  of  anti- 
toxin believed  to  be  siifiicieut  to  protect  from  the  toxin.  If  the  guinea- 
pig  lives  four  days,  but  dies  boou  after,  the  amount  of  antitoxin  is  1 
or  ,1  according  as  one  hundred  or  ten  fatid  doses  were  employed. 

Until  within  a  fairly  recent  tiuin  tiie  filtered  or  sterilized  bouillon 
in  which  tlio  diiihtheria  liacilhis  liiid  grown  and  produced  its  "  toxin" 
w^as  BU[)poHed  to  require  for  its  neutralization  an  amount  of  antitoxin 
directly  iiro[iortionid  to  its  toxicity  as  tested  in  guinearpigs.  Thus, 
if  fi'ora  one  l>ouilton  culture  ten  fatal  doses  of  "toxin"  were  recjuired 
to  neutralize  a  certain  qimntity  of  antitoxin,  it  was  believed  that  ten 
fatal  doses  from  every  culture,  Avithout  regard  to  the  way  in  which  it 
had  been  jiroduccd  or  ])reserved,  would  al.so  neutralize  the  same 
amount  of  antitoxin.  Upon  this  belief  was  founded  tlie  Behring- 
Ehrlich  definition  of  an  antibixin  unit. 

The  results  of  tests  by  diflerent  experimenters  with  the  same  anti- 
toxic serum,  but  with  dilferent  diphtheria  toxins  proved  this  opinion 
to  bo  incorrect.  Ehilicli  (''Die  \\VrtlKMiiessuiig  th's  Diphtherieheil- 
seruuis  und  deren  theoretischo  Gruiidlageu,"  Klinisflit'S  Jahrhiuh, 
IHWl]  deserves  the  credit  for  first  cl-arly  ]>ereeiving  and  i)ublishing 
this.  He  ohtaitied  from  various  sources  twelve  toxins  and  compared 
their  neutralizing  value  upon  antitoxin;  these  tests  gave  most  inter- 
esting and  important  information.  The  results  in  sis  toxins,  wliich 
are  reprcKeutative  of  the  twelve,  are  as  shown  in  Table  I. 

From  the  facts  s<'t  forth  in  t'i">  tablt  s  Ehrlich  has  derived  intere-st- 
ing  theories,  which,  if  true,  wmiM  .•uld  greatly  to  our  knowledge  of 
toxins,  and  w<inld  also  have  a  very  diicrt  intluenco  upon  the  [iresent 
methods  of  standardizing  antitositi.  He  believes  that  the  dii>htlveria 
bacilli  in  their  growth  produce  toxin  M-hieh,  so  long  as  it  remains 
chemically  unaltered,  has  a  defiuit'"*  puisoiK^us  stren;j;th  with  a  definite 
value  iji  neutralizing  antitoxin.     This  uentr.dization  he  believes  to  be 
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a  chemical  iinio&,  in  wliicli  two  huDdred  fatal  doaeB  of  toxin  for  a 
S50  ym.  gninea-pig  combine  with  one  unit  of  antitoxin.  Tlio  tosiii 
is,  Wwever,  an  unstable  compound  and  Iwgiiis  to  cLauge  almost  im- 
mediately iuto  substances  which  are  not,  at  least  acutely,  poisonous, 
Imt  winch  retain  their  full  power  to  iiputralize  antitoxiu.  Thfine 
BuUUiDceH,  according^  to  Ehrlich,  fall  into  three  groups.  The  hrst 
has  more  affinity  for  combining  with  the  antitoxin  than  the  toxin 
ibwlf  (protoxoids).  The  second  has  the  same  aflinity  (syntoxoids) . 
The  third  haa  lesa  afl^ity  (epitoxoids). 

Tabus  I.-^{Fhom  Eorlich.) 
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According  to  him,  if  a  mixture  of  toxoids  and  toxin  is  added  t«) 
*Dtitoiiii,  the  protoxoids  first  combine  with  the  antitoxin,  then  the 
sjntoxoids  and  the  to.Kin  combine  in  ct[ual  propoi-tions,  ho  long  as 
tie  snpply  lasts,  with  the  amount  of  antitoxin  remaining  or,  if  there 
i** Ji  snrr)lnj5,  with  enough  to  satisfy  them;  finally,  if  any  antitoxin 
ftmains,  the  epitoxoids  unite  with  it. 

If  to  a  mixture,  in  which  all  three  toxoids  as  well  as  toxin  have 

acited  with  antitoxin,  eome  additional  toxic  culture  Imnillrm  be  added, 

tlio  new  protoxoids  displace  first  the  ejiitoxoiils  and  then,  if  free 

protoxoids  remain,  the  toxin  niul  the  syntoxoid.s  from  their  antitoxin, 

and  thus  liljerate  aa  well  as  add  free  toxin  to  the  solution. 

Ehrlich  states  as  an  important  law  that  toxin  molecules  change 

•Pornumbpf  ft  only  docs  Elirlicli  give  the  duration  of  tlie  culture  growlii  in 
Uw  inculwtor  by  which  tlie  inxiu  wiih  pr<j<]uct>d. 


"istt  if^Hif  ^rr*aac3t  Bat, 
St  ^auk  rMl  <.e  axnw^  inc  inn^  'Qi^^ 
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and  that 
■■d  ioxim 

■as  the  Dtun- 

(»«M><<^  '-<  tr/ria  Eirir-.rc>;*,  a::  i  Z  2  c«o  vnift  of  mnli- 

t//rjft  fail/r^^talLKfl^i^ais  •*3*>— A  — Z  xin -h  A  toxin- 

af^it//xin      Z  •r;nv/x     '  im-     B j  *rt%:;fe3S  at         -  -maied  both 

To  f{ryl  *'':>itfnfAi\&,  hh*  nrst  st^p  14  to  add  as  orach  toxin  toxoid 
mixinrtt  Vt  ti,<*  ^loafititj  of  tie  V'xic  finid  «-hifh  jirst  t>?atralboed  one 
rjriit  '.<  Jdj.tit/aio,  SLH  ithV.-m  V*v  the  coiai  kte  Leftlth  aft^jr  its  injection 
t>f  ll.'i  v:niti*f^\*\H,  a*»  *^ill  snffice  to  prtiduce  death  on  the  fonrth  day. 
'f  »»M  ;iTri^/nril  *ill  alwayn  >»f  found  to  W  above  three  fatal  doees.  This 
H\i\tnr*'Ui\'{  r^'-'^ivfs  ftfnonnt  he  belieTe?5  to  he  explained  bj  the  fact 
\\,ni  \fiiTi  of  til'!  iilMK*.t  hamilesa  epitoxoids  h^  been  displaced  by 
iiitiu.  KJirli'h  foiMitl»r«  d^ath  on  the  fourth  day  to  be  caused  by 
<,ut\  fn«i  i/iiuirnul  fntul  i\'^'  ^'f  toxin. 

1,1 1  rm.  UH  Khrlich,  luTiip  Hyntoxoids  and  protoxoids  together  under 
lliM  muMs  **  i'txtf'xiU"  IIh'Ii  HupfKM^i  wo  havo  a  toxin  composed  of  50 
fi)«iii  ni'il'W'nli'M  I  Tif)  /-.uitoxoidH  and  pr..lnxoid.s>  toxoids  mid  100 
i.|.iiH«uidw.     To  HJitinfy  liM:>se 'M%)  molwnleH  of  t. ixiu.  toxoids,  and  epi- 
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toxoids  we  add  one  unit  of  antitoxin.  After  chemical  combixiation  we 
kve  50  toxiu-antitoxiu  and  50  toxoid-antitoxiu  and  100  epitoxoid- 
aatitoiin.  To  displace  tlje  epitoxoida  from  the  antitoxin  we  would 
Imto  to  add  enough  fatal  doses  to  contain  100  molecules  of  toxin  and 
ioioitk,  this  wtmld  lie  then  GO  of  toxin  and  50  of  toxoid.  A  half 
molecule  more  of  each  would  leave  a  pure  toxin  molecule,  which  would, 
according  to  Ehrlich,  cause  the  guinea-pig's  death  in  four  days. 
Ehrlichia  formula  to  find  the  epitoxoids  is: 

Ipftozoids  =  — i wtilch  with  the  above  toxin  —  - —  100. 

U-f  (L+ -La  -  1}  50  +  50 

The  above  summary  merely  gives  an  outline  of  Ehrlich's  most  in- 
terpfiting  article.  To  become  fully  acquainted  with  the  reasons  for 
iiis  theories  the  article  itself  must  be  carefully  read.  Ho  concludes 
with  the  statement  that  his  investigations  have  cleared  up  the  difli- 
eoldea  surrounding  the  estimatifm  of  the  amount  of  antitoxin  in  any 
given  quantity  of  serum,  and  that  the  formula  resulting  from  hin  in- 
TOstigatioua  enables  uh  to  determine  in  any  selected  toxic  diphtheria 
culture  fluid  the  amounts  of  toxin  and  toxoid  present,  so  that  a  unit 
of  antitoxin  is  no  longer  a  varying  quantity,  but  of  an  exact  and  de- 
terminable size  and  one  which  can  at  any  time  be  re[troduced. 

Interest  in  both  hia  theoretical  reasoning  and  in  his  practical  con- 
clusions led  us  to  subject  both  to  a  series  of  tests  which  havr,  I 
Wlieve,  added  some  interesting  facts  to  those  already  published  by 
Ehrlich  as  well  as  cast  doubts  on  some  of  his  conclusions. 

The  results  of  these  experiments  of  Park  and  Atkinson  {Journal  (/ 
Experimental  Mediviiie,  Vol.  III.,  No.  4)  M'ere  fully  in  accord  with 
thoea  publi-Hlied  by  Ehrlich,  as  to  the  varying  neutralizing  value  of  a 
minimal  fatal  dose  of  "toxin";  they,  however,  also  indicate  roughly 
a  general  law  in  accordance  with  which  these  changes  occur. 

The  neutralizing  value  of  a  fatal  dose  of  toxin  is  at  its  lowest  in 
the  (julture  fluid  when  the  first  considerable  amounts  of  toxin  have 
been  pro<:luced.  After  a  short  period,  during  which  the  <iuantity  of 
toxin  in  the  fluid  is  increasing,  the  neutralizing  value  of  the  fatal 
dofie  begins  to  increase,  at  first  rapidly,  then  more  slowly. 

•  200  =  number  of  molecules  of  toxin  or  toxoid  required  accordiag^  to  Elirliclj 
to  seatralize  one  unit  of  antitoxia. 

L+  =  fatal  dosea  of  toxin  req[uired  to  kill  a  guioea-pig  in  four  days  after  liwv 
tag  been  mixed  with  oao  unit  of  antitoxin. 

L»  =futal  doses  of  toxin  required  to  fully  neutralize  one  unit  of  antitoxin. 

1,  though  given  by  Ehrlich,  appears  to  me  to  be  iucorrect,  for  by  liis  own 
Btfttement  one  molecule  of  U>xin  and  toxoid  sboulil  bo  addcJ,  not  1  nf  toxin  (1  fiitfil 
dose)  alone.  The  amount  to  be  subslmcled  from  the  difference  Iwtween  L+  and  Lg 
would  therefore  be,  uol  1,  but  a  fraction  of  1, 
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While  tlie  culture  is  still  in  vigorous  growth  and  new  toiin  ifi 

Ixnuji?  produced,  the  neutralizing  value  of  the  fatal  dose  fluctuates 
somewhat,  but  with  a  generally  upward  t«ndeucy.  After  the  cessa- 
tioa  of  toxin  productifjn  the  neutralixing  value  of  the  fatal  dose  in- 
creases steadily  until  it  becomes  five  to  tou  times  its  origimul  amuuut. 

lu  our  experiments  the  greatest  value  for  Lh-  wjis  12G,  the  leaiit 
27.  Aa  at  6  hours  Li-  was  only  72  aud  at  28  hours  only  91,  we  dr>ubt 
whether  L  f  ever  reaches  above  150,  aud  therefore  hardly  exi>ect  Elir- 
lich's  figures  of  2<>0  to  be  realized.  When  we  seek  to  aualyze  tlie 
above-descril)ed  process,  we  find  certain  facts  which  seem  partly  to 
oxftlaiu  it.  Experiments  have  shown  that  filtered  toxin,  preserved 
for  any  lengtli  of  time  in  cimilitious  under  which  access  of  air  CK-curs. 
gradually  loses  in  bcfth  its  toxicity  aud  neutralizing  power,  aud  tint 
it  loses  more  rapiilly  iu  the  former  property  than  in  the  later.  Thus, 
wliile  the  fatal  dose  of  a  toxin  ]>rt'sorvod  for  one  year  rose  from  .01 
e.c.  to  .55  C.C.,  it  io.st  only  half  as  much  in  neutralizing  value,  one 
unit  neutralizing  at  first  1  e.c,  at  the  end  of  the  year  .25  c.c.  These 
processes  take  jvlueo  ]inu-o  rajiidly  at  room  temperature  thau  in  tlie 
i<'e  chest,  aud  iti  the  incubator  than  iu  the  room. 

In  the  fiuid  liolding  the  living  bacilli  we  have,  therefore,  after  the 
first  few  hours  of  t»K\in  fonuation,  a  double  process  going  on,  one  of 
deterioration  in  the  toxin  already  nccumulated,  which  tends  to  in- 
crease the  neutralizing  v.ilno  of  the  fatal  dose,  the  other  of  new  toxin 
formation,  wliifli  jiroliably  tends  to  diiuiuiah  the  neutralizing  vidue. 
The  cbemii-al  changes  produced  by  the  growth  of  the  bacilli  in  the 
bouillon  tend  to  aid  one  or  the  other  of  these  processes  and  so  to 
make  from  Imur  to  hour  sliij;ht  changes  iu  the  value  of  tlie  fatal  dose. 
Later,  with  the  period  of  cessation  of  toxin  production,  the  gradual 
deterioration  of  the  toxicity  alnne  continues,  and  the  fatal  dose  grad- 
ually  and  steadily  iiicreast  s  iu  its  nnitraliziug  value. 

Ehrlich's  tliecu'ics,  ua  to  tlie  splitting  up  of  "toxin"  into  toxoids 
having  Httio  t>r  no  toxicity  but  on  the  average  full  neiitralizing  power 
firr  autitoxin,  have  not  iu  our  opinion  been  substantiated  by  the  re- 
sults of  tlieso  ex]>erimciits.  The  difference  between  the  amount  of 
toxin  mixed  with  a  unit  of  antitoxin  whicli  causes  the  first  s^'mptoms 
and  tliat  causing  death  ujion  the  fonrth  day  would  be,  it  is  true,  ex- 
[ihtincil  by  his  theory  ;  but  the  failure  of  this  dillVreuce  to  be  greater 
wht'rei,  l>y  his  tlienries,  ejtitoxoids  should  be  in  great  abundance  pre- 
vents our  acceptance  of  liis  views.  The  fact  of  the  greater  neutraliza- 
tion value  of  a  fatal  dose  of  a  deteriorah^d  toxin  would  be  accounted 
for  on  his  prfvtoxoid  theory.  This,  however,  is  not  proof  of  its  cor- 
rectness, as  other  theories,  such  as  the  production  by  the  diphtheria 
bacillus  of  two  or  more  ch»sely  allied  toxins,  similar  to  the  allied 
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aUialoida  produced  by  plants,  "would  equally  aocoimt  for  it,  if  we  aup- 
poa^  the  one  which  had  the  greater  neutralization  value  was  more 
re«iatact  to  destruction  than  the  other.  We  only  advance  this  theory 
to  call  attention  to  the  fact  that  njauy  theories  can  on  paper  explain 
a  piooees  without  necessarily  being  thereby  established. 

£ren  if  his  theories  prove  partially  correct,  we  feel  certain  that 
his  formula  for  Btaudftrdizing  toxins  is  founded  ujion  error  and  can- 
not be  employed  for  the  puropae  intended  by  him. 

While  we  do  not  believe,  therefore,  that  he  has  changed  the  prin- 
ciples of  testing  antitoxin,  yet  we  believe  he  has  contributed  greatly 
to  uniformity  in  results  by  calling  attention  to  the  necessity  of  pselect- 
ing  a  suitable  toxin  and  by  employing  and  distributing  an  antitoxin 
as  a  standard  to  te^st  bixius  by.  In  this  way  smaller  testing  stations 
can  make  their  results  correspond  with  those  of  the  central  fetation. 

In  spite  of  the  great  variations  in  the  neutralizing  value  of  a  fatal 
in  different  toxins,  we  do  not  believe  there  has  been  any  such 
,t  difference  in  the  toxins  used  by  the  different  stations  for  testing 
pur]MT8e8.  Most  lalK>rat<jries  have  tjiken  the  culture  fluid  at  about 
the  time  of  its  greatest  toxicity,  and  tlie  neutralizing  value  of  a  fatal 
dose  of  this  toxin  would  seldom  vary  more  than  ten  per  cent,  above 
or  below  the  standard  now  adopted  in  Germany  by  the  government 
iesiing  station,  this  lattt  r  l>eing  presumably  as  close  as  possible  to 
that  used  to  establish  the  original  Behring-Ehrlich  unit. 

Where  error  has  been  made,  it  has  usually  been  by  talving  too  old 
caltore  fluids,  which  would  ciiuse  the  antitoxin  strength  of  samples 
teoled  to  be  estimated  below  and  not  above  its  real  value.  Culture  8, 
which  is  used  not  only  by  the  New  York  Board  of  Health  laboratory 
but  by  many  other  laboratories  in  the  United  States  and  Europe, 
fortunately  produces  on  the  sixth  day,  the  time  at  which  the  culture 
is  asoiilly  removed,  a  toxin  which  grades  Ehrlich's  antitoxin  within 
fit©  per  cent,  of  the  strength  given  by  him. 

We  believe  that  by  using  such  a  bacillus,  we  can,  after  gaining  a 
fuller  knowledge  of  its  characteristics,  obtain  a  toxin  of  a  known  and 
snitable  neutralizing  value,  and  thus  always  correctly  standardize  an 
antitoxic  serum.  This  is  certainly  time  for  the  bacillus  which  we  have 
used  for  the  past  three  years.  Meiinwhile  a  fairly  rMerniaiient  antih  "xin, 
Boch  as  Ehrlich  provides,  is  of  immense  value  in  insuring  a  uniform 
thoogli  not  necessarily  correct  standard  among  the  different  testing 
stations  and  in  allowing  of  comparisrvn  between  them. 

Tl;e  <*U1  detinition  of  Behring  and  Ehrlich,  that  an  antitoxin  unit 
has  the  amount  of  antitoxin  which  protected  the  life  of  a  guinea-pig 
fn>m  one  hundred  fatal  doses  of  toxin,  must  l)e  modified  so  as  to  \ie 
defined  as  that  amount  of  antitoxin  M-hich  will  neutralize  one  hun- 


Id  l^mk  adofAed  as  the  standard, 
of  kaoBB  in  cultures  at  the 
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Tfe  Imiiinii  ia  mmtom^Skti^  d^lAina  aea  doe  to  the  effect  d 
tli»  specific  tadm  fiaiwil  br  tfca  d^UMna  fcfillaB  which  is  abnorl^ed 
br  Ibe  ftTiTBea  im  «<]fltfMt  wiA  Ikm  candiiev  aad  fr«:>m  them  diffuses 
tbnx^KMl  tbe  K>1t.  In  &e  eaaaa  eoH|ilieaied  bjr  pDeamonia,  gen- 
vtvl  rrplii  gii>.  ete.,  tke  lesaaas  dan  lo  the  pjogeDic  cocci  or  other 
of^anisBu  ai^  aiikd. 

The  ixKvt  chararteTOtir  hmitmxm  61  dtiihibftia  ia  the  formation  of 
in  I  TTiilitr  nr  p  i  luliiaw  lafffiar  Tkis«B«d|f  appeamaatbemncoTis 
iiiembnuN^  of  the  toitsik,  vrala,  soft  palate;  pbar^no,  and  no^.  It 
frv^iu^ntl  V ,  hv^w^tvr.  attecks  the  Karrnx.  tracbea,  and  erea  the  broD- 
ohi.  oith^r  iMiuiirilj  or  »3  aa  exteaaaoa  horn,  tbe  phairnx.  Upon 
tbt>  muvx>as  o^mhraoe  cl  lb«  toasDs  and  adjarift  ofgass  the  lesions 
iisuaIIx  dr»t  ap^viir  a$  vkite  fthia  patdbes  of  ex«iate  or  peendomem- 
brHtiv.  Latter  ia  $evvr^  cks^M  the  SMMfanae  bwinBMTi  thick,  covering 
a  Urv^  lx>rti.>Q  of  th«  raiaxi«s  —aadbtaae,  aad  wmj  bai»  a  diitr  gray 
or  s  elU»wi*h  tio^. 

Tht»  ti:>;>nf's  uDvk^rijiia;  and  $VRoam£ng  tbe  paeadonemfarane  are 
uioiv  or  U<ess  itit<^tk«^lT  hTjienemk"  azkdsvoUen.  VHwa  tbe  membrane  is 
t  hick  iiiHl  Ailheiviit.  it  k>(iTV!S  on  lvis$  torn  off  a  bleeding  8ltzfM^e  which 
i*  Mwiikly  OkUvTv^i  an*  w  by  fil?:^  memlmDe.  In  some  c^  the  milder 
ivks*^  llio  t'^ud:tte  ciAv  eAsiiv  K?  mbi)^  off  and  to  bleeding  oocora. 

Tho  metubraiio  tu^y  Iv  nuiie  of  risible  lay^s,  and  tbej  mar  be 
iHvlsl  off  one  frx^ui  aiKHhrr.  Thi*  is  aspeciallr  troe  of  that  oovering 
th»^  uviiU^  aiKl  sv>fi  jviUt*?,  K»th  y^l  wtioh  mAv  l«  cKiematoaB  and  enor- 
uu^uslv  swolK'U.  The  membrane  in  the  larrai  And  trachea  is  of  lees 
thicktu's^,  auvl  usually  i>$  Iv>s«  toQ^b  than  that  of  tbe  pbarrnx  and 
soft  ivfilnte- 

Althoii^h,  a«  a  rule,  the  exudate  in  the  larynx  is  thin  and  friable, 
yet  at  other  times?  it  is  thick  aiivl  fibti^^us.  so  that  a  c<Hnplete  cast  of 
the  Inrynx  ainl  trachea  may  be  cv^u^he^i  up  or  torn  off.  The  swelling 
c'f  tie  submncxms  oounective  tiss^ue  in  the  region  of  tbe  rentrielee  of 
Morgapui.  the  false  ix^rvls,  and  the  aryepi^k>ttic  folds  BMyr  give  rise 
to  marked  ol^tructioa  to  the  breathiui:  $i«c% v 

The  formation  of  the  |iseudomembrane  is  dt»e  to  the  action  of  the 
toxin,  an.1  is  c  -mpos^i  of  the  n^-rosevl  epithelium,  of  bMleria,  and  of 
c^TJkble  serous  eiwiate.  This  exudate  i:»  ihroro  oat  gradually, 
and  tha3  may  be  formed  in  sereral  latere. 
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The  connective  tissue  of  the  mucoas  membrane  is  h3'j)erpBmic  aud 

Uifiltrated.     Sooner  or  later  the  epithelium  under  the  paeudomom- 

baue  is  partly  or  completely  lont,  and  the  underlying  tiasue  is  cov- 

erdl  iuHteaJ  with  a  network  of  fibrin  which  contains  more  or  less 

partly  or  completely  dcgeneratt^d  ejjithelial  cells  and  h^ucocytes. 

This  network  of  fibrin  frequently  esteudH  down  into  the  submucous 

lies.     The  fibrinous  mass  may  be  composed  of  a  very  fine  reticu- 

lof  fibrin  or  of  a  narrow-moshod  network  of  tolerably  thick  bands. 

1  may  either  coutain  niauy  leucocytcn  in  the  si)acea  of  the  network 

be  mostly  devoid  of  rellular  elemt^'uis.     The  superficial  layer  of 

[i!i&  fake  membrane  is  frequently  found  early  in  the  disease  already 

[broken  down  into  granular  detritus  and  jjermeated  by  massoe  of  coeci 

[»nj  diphtheria  bacilli.     The  degenerated  eiiithelium   usually  dis- 

ipjjears  entirely  by  solutitm  or  desquamation,  but  ist»lated  vestiges 

BiHV  Kiill  lie  met  \nth  beneath  the  membrane  when  the  epithelium 

hiB  not  become  necrotic  in  its  whole  thieknesa,  and  also  when  tbe 

eiTiJiitiou  has  spread  over  adjoining  i)ortious  of  mucous  membrane 

|*We  tbe  epithelium  has  not  degenerated.     The  tissueH  beneath  the 

I  psendomembrauo  are  always  more  or  less  the  seat  of  small-celled  in- 

[filtntioii,  and  frequently  also  of  fibrinous  exudate  or  hemorrhage. 

The  blood-vessels  are  congested,  the  lymph  channels  dilated  aud  filled 

witb  fluid  rich  in  fibrin. 

K  the  necrosis  in  diphtheria  restricts  itself  to  the  epithelium, 
Wing  will  take  phtce  without  the  formation  of  a  scar. 

TLe  necrosis  ma\',  however,  extend  to  the  connective  tissue,  in 
vljidi  case  the  tissue  of  the  latter,  ini-ludiug  the  vessels,  ma}'  be  en- 
tirely destroyed.  There  may  be  also  in  the  tonsils  and  adenoid  tis- 
spes  areas  of  necrosis.  In  these  cases  a  depression  is  left  which  fills 
up  with  granulation  or  cicatricial  tissue. 

Heart. — Tlie  imthological  changes  in  the  heart  are  among  the  most 
important  lesions  in  severe  diphtheria.     The  heart  wall  in  the  severe 
•  tuea  is  flabby,  aud  both  ventricles  are  usually  dilated,  or  only  the 
right.    Marke<l  parenchymatous  degeneration  of  the  heart  fibre's  up  to 
almost  complete  fatty  metamorphosis  may  occur.     The  muscle  fibres 
are  degenerated,  the  nuclei  are  broken  dt:>wn  or  havodiaaiipeared,  aud 
the  fibres  themselves  cease  to  \m  coiitinuous.     The  <'n<h  ithelium  ttf  the 
vessels  is  swollen  and  the  leucocytes  are  increased,  and  hemorrhages 
may  be  present  Ijetween  the  niuscle  fibres.     These  alterations  are  only 
marked  in  the  late  cases ;  in  those  (juickest  fatal  <Mdy  alight  iiarenchy- 
matous  changes  are  apparent.     The  valves  of  the  heart  may  be  the 
seat  of  fibrinous  deposits.     In  the  f>ericardium  there  may  be  collec- 
tions of  serous  or  more  rarely  ijundent  fliiid. 

Kidneys. — In  most  severe  cases  the  kidneys  are  in  a  state  of  more 
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Tka  kidaejB  are  'oaaallj  hvpenemic  ai 
kiged,  Move ntely  ■iwimii'  Thecapmle is eonuDonlr  iK>D-adherB^ 
the  sufice  o£  tlie  kidney  ia  aaoath,  mad  is  freqnentlT  the  seat  I 
•Ball  henorAMigm.  Upon  Uie  cot  »«ilaea  tiie  marking  are  indlfl 
tinct  and  aho^rdegeMmaiive  parendijiMiftoii  rfttngea.  The  cortex  u 
thiekeiied  and  reddisk-graj  or  jelknnab-gtay  is  ookv.  Microecopi- 
callr,  the  aigna  of  marked  paienchjiaaloaB  ^laagea  are  eriile-Dt  np  to 
com[  Jete  neeroBifl  of  the  epitheliom  lining  the  tiibalea.  Id  these  tn- 
Imiea  eridenoes  of  hemoirhages  and  eaalB  ara  foand.  The  epithelinm 
of  the  glomemlAr  capsuleB  ia  swoUea  and  proliferated,  aod  the  Tcsaeb 
of  the  tnfta  are  compressed  bj  hemoiriiagea  and  exudates  into  tiie 
cap«tiJe.  The  endothelinm  in  the  walla  of  the  kidiiej  Teesela  is  fonsd 
IiroUferated  or  undergoing  de^neration.  Frequent  and  small  hrmor- 
T]vii;Mi  oc^rur  through  the  vr&Us  of  tbe  Tessela.  In  severe  cases  the 
urine  aa  a  role  containa  abondant  albomln,  degenerated  kidnej  epi- 
thr-linrn,  li^-ueocyteA,  and  hyaline  cAsts,  and  in  the  most  severe  ooazM 
and  fiiio  granular  casta.     Blood  cells  are  infrequent. 

The  a^lenoid  tissue  of  the  spleen,  intestines,  and  Irmphatie  glands 
.shows  the  same  areas  of  increased  leucocytes  and  tlie  same  necrosis 
iiiid  h valine  d*;generatiou  of  the  tissue  cells  as  are  found  in*  the  kid- 
neys and  other  organs. 

Tl»<i  submaxillary  Ii/mph  rflnynh  are  enlarged,  often  hemorrhagic, 
and  may  evi-n  be  the  .se.it  of  8api>uratiou.  The  lungs  in  cases  of 
larvDg'-al  <lijilitLena  are  frequently  the  seat  of  more  or  less  extensive 
arf:aH  f>l  brrfrjcLopnr-uinnnia  r)r  tif  genpnil  broncliiti?*.  These  lesions 
aro  iluo  iimrn  to  tlio  jiueumix-ifceas  aud  streptococcus  infection  than 
to  th«i  (lipljtheria  biu-illus.  Subi)leiiral  ecchymosis  is  frequent,  and 
tlin  ]iin;,'.s  exhibit  areas  of  JitehH-t.'isi.s  or  emphysema.  The  changes  Id 
thfi  ]«i!i^^.s  b*'fonj«"i  in  a  considiTJible  nuiiibfr  if  laryngeal  cases  of  more 
serious  import?ince  thau  the  earlier  diphtlieritic  lesions. 

Xt-rrouH  Si/Htf'ni. — TliO  lesions  i*roi;lnre«l  by  the  diphtheria  toxin 
ni>oii  the  nerve  ti.Hsues  are  of  the  greatest  imi>ortaiiee  and  are  well 
MUTriiiied  up  by  J.  J.  Thoions  ufter  a  recent  investigation  rei>orted  in 
th(!  H'lNfiiit.  Miifiml  Joiinif'l  of  Fidiruary  iDtli,  1898.     (1)  A  marked 
pareiii-JiyiiiaioUH  def^eiieratiou  of  the  j>eri|>her;il  nerves,  Bornetimes  ac- 
ffjiiipaiiicd  by   an  iuterHtitial  proceHs,  aud  hy^iera^ioia  liud  hemor* 
ihii^;''K:  (2)  nruU-  diiTns(i  iiiir*^nchyinatnus  degenerafious  of  the  ner"" 
JSIiich  (if  tiie  eiird  and  }>rinu;    (J))   do  changes  but  slight  ones  in  ti 
Ilrl'v<^  t.-ellHi  (4)  aeuto  jKirpuchyinatmis  aud  interstitial  degeneratic 
iii  llio  nuisch'S,  eHjiw'ially  the  heart  iiniMrle;    (."j")  ocrasioual  In'pers 
min,  or  iiiUltration,  or  hoioorrhago  in  tiie  Ijraiu  nr  cord,  in  rare  case 
Hevere  enough  t<»  produce  permaaeut  troubles,  such  as  the  c^ses  < 
multiple  Mch-roHis   aud   of  hcmiph'gia  "which   have  beeu   observeil. 
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FinaUy  the  probability  that  tha  cases  of  Budden  death  from  heart 
fftilare  iu  diphtheria  duriDg  the  disease  or  couvalesceuce  are  due  to 
the  eflFect  of  toxio  Hubstauces  produced  in  the  diHease  upon  the  nerve 
stmctores  of  the  heart.  To  those  changes  iu  the  peripheral  nerves 
are  due  the  i>aralyiiia  of  the  luuscle.s  of  the  palate,  pharynx,  heaii, 
and  voluntary  muscie«.  In  convalesceDt  cases  the  nerve  leaiona  dis- 
appear uaually  iu  the  course  of  several  weeks  or  months,  to  an  extent 
sufficient  to  nDow  the  nerves  to  renew  their  functions. 

Blood  Changes. — The  changes  in  the  blond  are  caused  not  only  by 
the  absorbed  toxins  from  the  di^ihthi^ria  bacilli  and  asBOciated  micro- 
organiama  situated  at  tlie  »eat  of  the  diphtheritic  inilamuiatiou,  but 
also  frequently  iu  the  laryngeal  cuses  by  the  action  of  streptococci  or 
other  cocci  circulating  in  the  blood  itself,  for  iu  many  of  these  case^  a 
tme  aepticiemia  develops.  Diphtheria  is  usually  attended  by  pro- 
nounced leucocytosis.  The  increase  of  leucocytes  begins  a  few  hours 
after  the  infection,  proljabiy  appearing  earlier  in  refriictory  indi- 
vidtudSy  and  often  being  long  delayed  in  susceptible  cases  with  severe 
infectiDii.  In  a  careful  investigation  of  the  leucocytosis  in  di[)h- 
therin.  £wing  (New  York  MealicalJournal,  August  10th,  1895)  fuund 
that  in  favorable  cases  the  leucocytosis  is  greatest  at  the  climax  of 
the  diaeaee,  and  steadily  declines  dunng  convalescence.  There  may, 
boveTer,  be  prolonged  hyperleucocytosis  jifter  other  local  and  cousti- 
totioDal  aymptoms  have  subsided. 

In  onfaTorable  cases  the  leucocytosis  continues  until  death ;  but 
in  somewhat  prolonged  cases,  with  much  se]>tic  absori^tioii,  there 
may  be  an  uninterrupted  decrease  of  leucocytes  continuing  up  to  the 
t^Ud  tenniuatiou. 

A  eomi>lieating  pneumonia  usually  causes  a  considerable  iucreaiie 
in  lencocytoaia. 

The  degree  of  leucocytosis  in  diphtheria  often  varies  with  the 
feirer,  but  much  more  fre<:[uently  corresponds  to  the  extent  of  the  local 


The  intravascular  leucocytosis  of  diphtheria  appears  to  measure 
the  aystemic  reaction  against  the  toxic  products  circulating  iu  the 
blood  and  absorbed  from  the  site  of  infection. 

A  high  degree  of  leucocytosis  in  diphtheria  indicates  a  pro- 
BOttneiHi  reaction  against  a  severe  infection,  but  it  is  not  necessarily 
an  unfavorable  prognostic  sign. 

Steadily  decreasing  leucocytosis  usually,  but  not  always,  accom- 
|»ai««  a  favorable  course  in  the  disease. 

SUj^ht  leucocytosis  usually  indicates  a  mild  infection,  but  fatal  cases 
may  for  nevend  days  show  no  increase,  or  maybe  even  a  decrease,  in 
the  ttiunber  of  leucocytes. 
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'A-i  P4BE — DIPHTHERIA. 

TIic  ataiuiu^  reaction  of  tlie  leucocytes  api>ear8  to  \)e  an  accuT 
luoHHuro  of  the  severity  of  a  diphtberitic  infection,  and  variations  in 
iliiK  n>m-iioiii  ofteu  preceile  changes  in  other  symptoms. 

AiiJiloxvu  within  tliirty  miDutea  after  its  injection  causes  a  Lypo- 
li>\inn'\  Insis,  tlio  rinluetion  affecting  specially  the  iininaclear  lenco- 
oyti»«,  whih*  the  proportion  of  well-atained  multinuclear  cells  i» 
imnvisoil.  This  action  ia  due  largely  to  the  immunizing  principk 
iHHitjiiiuHl  in  tho  at>nim. 

Tin*  nul  hU>tHl  cells  are  alao  profoundly  influenced  in  tho  more 
H(^v<'ro  cjiMt'H  of  tliphtheria.  There  is  marked  diminution  in  the  nuni' 
Ih^r  (if  tluv  i>hI  cells  aud  fretjuently  also  in  their  percentage  of  hsemo- 
^chtliiii.  ThiH  (uuvmta  i>ersista  in  some  cases  for  considerable  periods 
tiftor  i'<H"ovi>ry  fmm  Iho  Ux'al  inflammation.  In  thia  connection  it  is 
nf  inlrn^Ht  that  horso  serum  which  ia  given  with  diphtheria  autitosin 
alMit  caust^H  ill  some  caaea  a  considerable  diminution  in  the  number  of 
ind  hlniiil  I'clls,  l\v  neutralizing  the  still  more  deleterious  diphtberia 
toxin  Iho  lotnl  ctftvt  uf  the  autitimc  horae  serum  ia  to  lessen  the  liE*- 
111  [ji  whii'li  would  tveur  fmm  untreated  diphtheria.  In  a  certain 
nuiiiluT  of  the  very  grave  ciises  minute  '">r  larger  hemorrhages  occur 
ill  llio  Hkiu.  luueous  and  serous  membranes,  and  retinae.  These  hem* 
Dtrhagie  extnivasatious  are  probably  due  to  changes  in  both  the  blood- 
vt'HHrlrt  and  blootb 

DIAGNOSIS. 

In  deciding  wlietlier  a  doubtful  case  is  on©  of  diphtheria  or  not, 

it  in  neci'ssnry  to  tnke  into  aeeouut  whether  the  patient  has  been  ex- 
|)<>Heil  to  iliphtheria,  to  searlft  fever,  or  to  other  infectious  diseases. 

If  in  any  ease  e\i»osure  to  di|>htheria  ia  known  to  have  occurred, 
even  a  slightly  suspicions  sore  throat  uiust  lie  regarded  as  probably 
II  mild  diphtheria.  If,  on  the  other  hand,  no  cases  of  diphtheria 
have  l>i>rii  known  to  exist  in  the  ueighl>trhood,  even  cases  of  a  more 
suspicious  nature  would  pr<»lmbly  not  l>e  diphtheria. 

In  judging  from  the  appearance  and  .symi>toma  of  a  case  one  must 
lirst  acknowledge  that  there  are  certain  mild  exudative  inflammations 
of  the  throat  lietougiiig  both  to  di|ihtheria  and  pseudodiphtherift 
which  appear  exactly  alike,  have  ajipareutly  similar  symptoms  and 
similar  diuatiinj.  It  ia  even  [lossible  to  examine  two  cases,  knowing 
that  one  ia  surely  iliphtheria,  or  at  lejist  tliat  diphtheria  bacilli  are 
present  in  the  exudate,  and  tlie  other  snrely  is  not.  and  yet  l>e  unable 
to  determine  clinically  which  is  tnte  diphtheria  and  which  is  i>seudo- 
d  j]>htheria.  It  is  not  meant  to  imply  that  a  ca.se  is  one  of  true  diph- 
theria simply  l)e('ause  the  diphtheria  bacilli  are  present,  but  rather 
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the  doubtful  cnsea  not  only  have  the  diphtheria  bacilli  in  the 
date,  bnt  are  capable  of  giving  true  characteristic  diphtheria  to 
ers,  or  later  develop  it  themselves ;  and  that  those  iu  whoae  throatH 
diphtheria  bjicilli  exist  can  under  no  condition  give  true  cliaracter- 
tic  diphtheria  to  others  or  develop  it  themselves  uuleHu  they  receive 
new  infection.     It  is  indeed  true,  aH  a  rule,  that  cases  presenting 
,e  appearance  of  ordinary  follicular  tonsillitis  in  adults  are  not  diph- 
It  is  also  true  that  ut>w  and  then  a  case  having  this  appear- 
is  one  of  dijihtheria,  and  almost  every  physician  Las  seen  such 
from  time  to  time  in  houseliolds  infected  with  diphtheria.     On 
other  hand,  in  email  children  mild  dijjhtheria  very   freciuently 
cars  vrith  the  semblance  of  rather  severe  ordinary  foUicular  tonsil- 
litis, and  iu  large  cities  where  diphtheria  is  prevalent  all  such  cases 
must  be  watched  as  more  or  less  suspicious. 

Appeartinrttg  Chararteristiv  of  DipMIwria, — The  presence  of  irreg- 
ular-shaped patches  of  ailherent  grayish  or  yellowish-gray  pseudo- 
membrane  on  S(Hne  other  portions  than  the  tonsils,  is,  as  a  rule, 
diagnostic  of  diphtheria.  Bestricted  to  the  tonsilH  alone  tln^  diagnosis 
is  less  certain. 

Occasionally  in  scarlatinal  angina  or  iu  severe  phlegmonous  sore 
throats  pat^:*he8  of  exudate  may  appear  on  the  uvula  ttr  borders  of  the 
fancial  pillars,  and  still  the  case  may  not  be  one  of  true  diphthoria; 
these  are,  however,  exceptional.  Thick  grayish  jjaeudomembranes 
which  cover  large  jtortious  of  tlie  tonsils,  soft  palate,  and  nostrils  are 
almost  invariably  the  lesions  of  true  diphtheria. 

The  very  great  majority  of  cases  of  jiseudomembranous  or  exuda- 
tive laryngitis,  whether  an  exudate  is  preaent  in  the  pharynx  or  not, 
are  cases  of  true  di[ihtheria.  Cases  in  w^hich  no  exudate  is  a]>pareut 
and  those  in  whidi  the  laryngeal  obstruction  is  sudden  and  the  spas- 
modic element  is  marked,  are  frt^qiiently  nou-di])litberitic  catiirrlial 
laryngitis;  but  the  absobite  excluHi<^)n  of  diphtheria  is  never  wafe,  and, 
as  a  rule,  antitoxin  should  be  given  Iwfore  waiting  fur  tin?  further 
coarse  of  the  disease  or  the  results  of  the  bacteriological  examina- 
tion to  clear  up  the  diagnosis.  Nearly  ail  cases  in  whicli  membrane 
is  present  iu  the  nose  are  true  diphtheria.  \Miuu  the  mend>raue  is 
limited  to  the  nose  the  symptoms  are,  as  a  rule,  very  slight,  bnt  when 
the  nasopharynx  is  involved  the  symptoms  are  usually  grave.  Usu- 
ally a  small  area  of  inflammation  indicates  a  slight  or  moderate 
verity  and  an  extensive  area  a  severe  infection. 
Most  ca.ses  of  iiseiuloniembraues  and  exudates  entirely  (.'onfiupd  to 
portions  of  the  tonsil  or  tonsils  in  adults  are  nut  dii>htheria,  althcmgh 
few  cases  preseutiug  these  symptoms  are.  The  nmre  comi>lete  the 
inTolvement  of  the  tonsils  the  more  apt  the  case  is  to  be  diphtheria. 


r,  in  wliicli  a 
Aim  gtajisk  memhaam  'Bmm  Ab  koaiHs  oi  tbe  vmla  and  iaaei&l  pil- 

avB  Bol  dipkdbfnA.  Boi  bam  tiae  to  tise  9mA  eaaes,  if  thej  hare 
bom  ffuwfid  to  dSigtAfenm,  mmj  hm  coBfiieatod  bj  it,  and  in  some 
flpidaadcB  simi  nin&M  is  cohhob. 

TV  £nd««e  m  />yirtfri«  Omtrmtkd  m^  dkai  U  I'kemdodiph- 
Aeria, — As  a  i«fe,  tibe  t  laJalt  ia  ApkAoiia  ia  firmlj  iDoorporated 
with  the  nnkrlviog  woeoaB  mBmhamm,  amd  eaaaoi  be  removed  witli- 
ool  learuig  a  Ueediiig  sailate,  at  leart  aatil  eoBraleMenoe.  Tbe  tii»- 
soes  bmimmding  tbe  ermiate  aie  matm  or  leaa  Xidlaaaed  and  swollen. 
In  pseododipbtlkexiA  tbe  exodate  is  vsasBr  loosely  attached,  collected 
in  small  masses,  azsd  e^silr  RsaoraUe.  Exeepftkms,  howerer,  occur 
in  botb  these  dise^^^  9»  that  in  tras  diphtWrii  the  exudate  may  be 
essilr  removed  szkd  in  jisecidodipli^Kxia  tbe  cxndafte  buit  be  firmly 
adherent.  It  is  therefore  impossible  to  make  the  diAgnosis  cert&in 
from  the  adherence  of  the  exoiiate  to  tiie  mncoM  membnne. 

In  the  al^ienoe  of  «carkt  ft-vc^r  the  occarmkce  erf  albaudnaria  with 
casts  will  fnable  a  probable  diat:na»i$  of  diphtheria  to  be  made.  This 
mar  aid  l«  >tli  in  a  cs^e  is  which  the  membnute  is  remoTed  from  ob- 
servatioD  and  isx  one  almuly  convalescent  Some  pseodomembranoiis 
inflammations  which  are  nv>c  diphtheria  give  rise  to  nephritis  and 
albnminaria. 

P&ralysis  following  a  pseodomembranoos  inflammation  is  an 
almost  jiositive  indication  that  the  case  was  one  of  diphtheria,  al- 
though slight  paralysis  Las  followed  in  a  verj-  few  cases  in  which  careful 
cultareH  reveal^  no  diplitheria  bd^r-illi.  These,  if  not  trae  diphtheria, 
most  be  considered  very  exceptional  cases. 

Bacteriolog'ical  Diagnosis. 

From  the  above  it  is  api)areut  that  fully  developed  characteristic 
CHuen  of  dijdjtheria  nr^.*  readily  diagnosticated,  but  that  many  of  the 
lens  marked  or  at  an  eiirly  perio^l  undeveloped  cases  are  difficult  to 
difl'ereiitiate  tbe  one  from  the  other.  In  these  cases  cultures  are  of  the 
utuK/ht  value,  since  they  enable  us  to  isolate  those  in  which  the  bacilli 
are  found,  and  to  give  preventive  inoculations  of  antitoxin^  to  both  the 
Hick  and  those  in  contact  with  tlit'ni.  As  a  rule,  cultures  do  not  give 
iw  as  much  information  as  to  the  j:ravity  of  the  case  as  the  clinical 
ap(jearanceH,  for  by  the  end  of  twenty-four  t«i  forty-eight  hours  the 
fxt'^ut  of  th<»  dJHease  is  usually  easy  nf  deterniiuatitiu.  Tlie  absence 
f»f  bjK'illi  iu  a  culture  must  Uf  giv«Mi  wtight  in  proportion  t^i  the  skdl 
with  whi^'h  the  culture  was  made  and  with  Mhicli  it  was  examined. 


J 
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Technique  of  the  Bacteriological  Diagnosis. 

CoUectio)!  of  the  Blood  Serion  and  its  Preparation  for  Use  in  Culturea. 
— A  covered  glaas  jar,  wliicL  baa  Iweii  tlioroiigbly  cleansed  with  Lot 
water,  is  taken  to  the  slaughter-house  autl  filled  with  freshly  shed 
blood  from  a  calf  or  sheep.  The  bhiod  m  re€L»ived  tlirectly  iu  the  jar 
as  it  spurts  from  the  cut  in  the  thruat  of  the  animal.  After  the  edge 
of  the  jar  ha.s  lieen  wii>ed,  it  is  covered  with  tliB  lid  and  set  aside  where 
it  may  utand  ijuietly  until  the  blood  has  thoroughly  clotted.  Tho  jar 
ia  then  earned  to  the  laboratory  and  jilaced  in  an  ice  chest  If  the 
jar  containing  the  blood  is  carried  aljout  l>efore  the  latter  has  clotted, 
very  imperfect  separation  of  the  scrum  will  take  jtlace.  It  ia  well  to 
insi)ect  the  blood  in  the  jar  after  it  has  I>een  standing  a  few  hours, 
and  if  the  clot  ia  foimd  adhering  tn  the  sides,  to  seimrate  it  by  a  rod. 
The  blood  ia  allowed  to  remain  twenty-four  hours  on  the  ice,  and  then 
the  serum  which  surrounds  the  clot  is  siphoued  off  by  a  rubber  tube 
and  mixed  with  one-third  its  quantity  of  mitrient  lieef  broth,  to  which 
one  per  cent,  glucose  has  been  added.  This  constitutes  tlie  Loefllor 
blood-serum  mixture.  The  broth  used  to  mix  with  the  serum  ia  pre- 
pared as  follows :  One  pound  of  finely  chnjiped  lean  l>eef  is  allowed 
to  soak  in  one  litre  of  water  in  a  cool  place  for  at  least  twelve  hours. 
The  meat  and  tluid  are  now  dumped  into  a  cheese-cloth  or  towel  and 
as  much  as  possible  of  the  fluid  portion  is  squeezed  out.  To  this  solu- 
tion one  percent,  of  peptone,  one  per  cent,  of  glucose,  and  one-half  per 
cent,  of  common  salt  are  added.  It  is  well  to  test  the  reactir^n  of  the 
mixture,  and  if  it  is  found  to  lie  acid,  to  render  it  neutral  1  >y  aihliug  a  few 
drops  of  asolution  of  caustic  soda  or  carbonate  of  sodium.  The  whole 
is  now  lx>ilod  for  half  an  hour,  and  filtered  through  absorbent  cotton  or 
filter  paper.  If  the  broth  is  to  be  kept,  it  should  bo  placed  in  fiasks  and 
sterilized.  The  Loeffler  blood-serum  mixture  when  ready  is  poured 
into  tabes,  which  should  be  about  four  inches  in  length  and  two-thirds 
of  an  inch  in  diameter.  These  tubes  should  first  1  jo  j  Jugged  with  cotton 
and  sterilized  by  dry  heat  at  1  rW  C.  for  one  1 1 our.  Care  should  l>e  taken 
in  filling  the  tubes  to  avoid  the  formation  of  air  bubbles,  as  they  leave 
a  permanently  uneven  surface  when  the  serum  has  been  coagulated  by 
heat.  To  prevent  this,  the  end  of  the  pipette  or  funnel  which  con- 
tains the  senr.n  should  be  inserted  well  into  the  test  tube.  About 
2  c.c.  are  sufficient  for  each  tube.  Tho  tubes,  hanng  l>oen  filled, 
are  now  to  l>e  coagulated  and  sterilized.  They  are  placed  at  the 
proper  angle,  and  then  kept  for  two  hours  at  a  temperature  just  below 
the  boiling  point.  For  this  ]iurposo  a  Koch  serum  coagidator  or  a 
double  boiler  serves  best,  though  a  stt\'nn  sterilizer  will  suffice.  If 
the  latter  is  used,  a  wire  frame  must  be  arranged  to  htvld  the  tubes  at 
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tke  proper  mcliaation,  and  the  degree  of  lieat  must  be  carefully 
watched,  as  othernase  the  temperature  may  go  too  high,  and  if  tlie 
semm  is  actually  boiled,  the  culture  medium  will  be  spoiled.  Alter 
aterilization  by  tliia  process,  the  tubes  containiug  the  sterile,  solidified 
blood  serum  can  be  placed  in  covered  tin  boxes  and  kept  for  months. 
The  serum  thus  prepared  is  quite  opatjue  and  firm.  A  mixture  of 
blood  cells  renders  the  serum  darker,  but  it  is  not  less  useful. 

The  SimJi  for  huy<'uh(tiig  CuUnre  Ti(^fs.— The  swab  to  inoculate 
the  serum  i«  made  an  fullows:  A  stiflf,  tliin  iron  rod,  six  inches  in 
length,  is  nvugheued  at  one  end  by  a  few  Ijlows  of  a  hammer,  and 
about  this  end  n  little  absorbent  cotton  is  firmly  wound.  Each  swab 
is  then  iihu-od  in  a  separate  glass  tulie,  and  the  mouths  of  the  tubes 
are  plugged  with  cotton.  The  tubes  and  rods  are  then  sterilized  bv 
dry  heat  at  about  150^  C.  for  one  hour,  and  stored  ior  future  use. 
These  C(ittou  awabs  have  proved  much  more  serviceable  for  making 
inoculations  thfin  platinum  wire  needles,  especially  in  young  chil- 
dren and  iu  l;iryugeal  canes.  It  is  easier  to  use  the  cotton  swab  in 
such  casGH,  and  it  gathers  up  so  much  more  material  for  the  inocula- 
tion that  it  has  seemed  ranro  reliable. 

For  couveuieiico  and  safety  in  transportation  a  "culture  outfit" 
has  been  ihn-ised  (Fig.  5),  which  ct insists  of  a  .small  wooden  box  con- 
taining a  tube  f)f  blood  .serum,  u  tvilie  holding  a  swab,  and  a  record 
bhiuk.  Those  "  culture  outfits"  iiiny  ha  can-ied  or  sent  hx  messenger 
or  express  to  any  place  desired,  and  iu  New  Yitrk  are  kei)tat  stations 
scattered  throughout  the  city  for  the  free  use  of  physicians. 

Dirertkuts  far  htoctthifiug  Cti/tnn'  Tnhts  jvifli  the  Exttdofe. — The 
patient  is  iilacod  iu  a  good  light,  and,  if  a  child,  properly  held.  The 
swab  is  removed  frnm  its  tulw  and,  while  the  ttingue  is  depressed 
witli  a  Bi>oon,  is  ]iassed  into  tlin  pharynx  (if  ]>ossible,  without  tuuch- 
ing  the  tongue  «>r  otlu'r  i>arbi  of  the  mouth)  and  is  rubl>ed  gently  but 
firjuly  against  any  visible  membrane  on  the  tonsils  or  iu  the  phar- 
ynx, and  then,  without  l;>eiug  laid  dowu,.t.]ie  Rw«b  is  immediately  in- 
serted iu  the  blood-seruia  tulw,  and  the  jmrtion  which  has  previously 
been  in  crnihict  with  tlie  exudate  is  rublied  a  number  of  times  back 
and  forth  over  tljo  whole  surface  of  the  serum.  Tliis  should  be  done 
thornugbly,  but  it  is  to  be  gently  d^me,  so  as  not  tt)  break  the  surface 
of  the  serum.  Tlie  swab  sliould  thou  l>e  replaced  iu  its  tulte,  and  both 
tubes,  thin  cotton  jylugs  having  been  inserted,  are  reserved  for  ex- 
amination, or  sent  to  tho  laboratory  or  collecting  station  (as  iu  New 
York  City).  If  sent  to  tlie  health-department  lalioratories  for  ex- 
a:iiuatiou,  the  blank  forma  of  report  which  usually  accompany  each 
"outtit"  should  lie  filled  out  aud  forwarded  with  the  tubes. 

Where  there  is  no  visible  niend.>rain'  (it  may  Iw  present  iu  the  nose 
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or  larynx)  the  swab  should  be  thoroughly  rubbed  over  the  mucous 
lueiiibraue  of  the  pharyux  and  tonsils,  and  in  the  nasal  cavities,  and 
H  culture  made  from  these.  In  very  youn^  chiltli'en  care  should  be 
takeu  not  to  use  the  swab  when  the  throat  contains  food  or  vomited 
matter,  as  then  the  bacteriological  examination  is  rendered  more  diffi- 
eolt.  Under  no  conditions  should  am-  attempt  be  made  to  collect  the 
material  shortly  after  the  application  of  disinfectants  (especially  so- 
lutions of  corrosive  sublimate)  to  the  throat. 

Kxammaiion  of  Cultures. — The  culture  tubes  which  have  been  in- 
oculated, as  describe<^l  above,  are  kept  in  an  incubator  at  37^  C.  for 
twelve  hours,  and  are  then  ready  for  examination.  When  great  haste 
is  required,  even  five  hoims  will  often  suffice  for  a  sufficient  growth  of 
bacteria  for  a  skilful  examiner  to  decide  as  to  the  i>re8ence  or  absence 
of  the  bacilli.  On  insijectiou,  it  will  \>e  seen  that  the  surface  (]f  the 
blootl  serum  is  dotted  with  numerous  colonies,  which  are  just  visible. 
No  diagnosis  can  be  made  from  simple  in8[>ection;  if,  however,  the 
semra  is  found  to  Ite  liquefied  or  shows  other  evidences  of  contamina- 
tion, the  examination  will  prol>ably  be  imsatisfactory. 

A  microscopical  jireparation  is  now  made  by  placing  a  small  drop 
water  upon  a  clean  cover-glass,  and  then  a  platinum  needle  is  in- 
d  in  the  tube,  and  quite  a  large  numlwr  of  cftlonies  are  swept 
with  it  from  the  surface  of  the  culture  medium.     The  bacteria  adher- 
it  to  the  needle  are  washed  off  in  the  drop  nf  water  previously  [►laced 

the  cover-glass  and  smeared  over  its  surface.  Tlie  bacteria  on  the 
are  then  allowed  to  dry  in  the  air.  The  cover-glass  is  then 
^Mased  quickly  through  the  flame  of  a  Bunseu  burner  or  alcohol  lamp, 
three  times  iu  the  usual  way,  covered  with  a  few  drops  of  Loeffler's 
solution  of  alkaline  methylene  blue,  and  left  without  heating  for  ten 
miiratee.  It  is  then  rinsed  off  in  clear  water,  dried,  and  mounted  in 
balsam. 

In  the  great  majority  of  cases  one  of  two  pictures  will  l)e  seen  with 
the  one-twelfth  oil-immersion  lens :  either  an  enormous  number  of 
characteristic  Loefiier  baciUi  with  a  moderate  number  of  ctxjci,  or 
a  jiare  culture  of  cocci,  mostly  in  [lairs  or  short  chains  (see  Figs.  6 
atul  10).  In  a  few  cases  there  will  lie  an  approximately  even  mixture 
of  Loeffler  bjicilli  and  cocci,  and  in  others  a  great  excess  of  cocci. 
Besides  theee,  there  will  he  occasionally  met  preparations  in  which, 
with  the  cocci,  there  are  mingled  bacilli  more  or  less  T'sembling  the 
IxM-ftler  barilli.  These  bacilli,  '. Iiich  are  usually  of  the  pseudodiph- 
theria  tyi>e  of  baciUi  (see  Figs.  8  and  9),  are  esi)ecially  frequent  ia 
cultores  from  the  nose. 

In  not  more  than  one  case  in  twenty  will  there  l>e  any  serious  tliffi- 
cqUj  in  making  the  diagnosis,  if  the  serum  tube  has  been  proi>erly 
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inocolated-    Im  wicfc  a  tamt  •nothgr  cslttire  mnst  be  made  or 
faaeiUi  phted  ovi  mad  teatod  in  paz«  coltare. 

Direei  Micrmoa^kml  Fmmimntmiu  nf  lit  Extidatf. —An  imrnedu 
dugnosisT  vitlioQi  As  on  of  cnllares,  a  oAbd  poasible  fnim  a  mic 
aeopicad  examination  of  tfae  exudate.  This  is  made  bv  smearisg  k 
oof«r-glass  with  a  little  exudate  from  the  swab,  drying,  staiuiug,  nnd 
ATHfniwin^  it  microcscopicallT.  This  examimlioiL,  however,  is  mnch 
more  difficult,  and  the  reeolts  are  more  imoertaio  than  when  the  coven 
are  prepared  from  caltnres.  The  bacilli  from  the  membrane  are  nsa- 
ally  leas  typical  in  appearance  than  those  found  in  eoltures,  and 
they  are  mixe<l  with  fibrin,  pas,  and  epithelial  cells.  Thej  may  also 
Ije  very  few  in  numlter  in  the  parts  reached  by  the  swab,  or  bacilli 
may  l^  met  with  which  closely  resemble  the  LoefBer  liacilli  iu  ap- 
pearance, but  which  tliffer  greatly  in  growth  and  in  other  clmracter- 
istics.  WTien  in  a  smear  containing  mostly  cocci  a  few  of  these 
doubtful  bacilli  are  present,  it  is  imj^Kissible  either  to  exclnde  or  to 
make  the  diagni>sis  of  iliphtheria  with  certainty.  Although  in  some 
cases  this  immediate  exauiinatiou  may  be  of  the  greatest  value,  it  is 
not  a  methotl  suitalile  for  general  use. 

CkJcasionaUy  a  culture  of  only  six  hours'  growth  id  the  incubator 
will  have  develoi>e*l  sufficiently  to  show  characteristic  diphtheria  ba- 
cilli wbpu  staiupil  and  examined  microscopically,  though  as  a  rule  tbe 
lincilli  do  not  stain  so  well  as  in  the  older  cultures.  In  urgent  cases, 
however,  in  which  time  is  a  matter  of  importance,  this  metho<l  is  often 
of  great  value. 

Auimfd  Jnoctthiihut  ftn  o  TeM  of  Vinilenct. — If  the  detenniuation 
of  the  nndcncp  of  tlif  l>acilli  found  is  of  importance,  animal  inocula- 
tions must  l)o  made.  Experiments  on  animals  form  the  only  methotl 
of  determining  with  certainty  the  virulence  of  the  dii>Ltheria  bacillus. 
r«»i"  this  purpos'\  alkalin*^  linrtli  tniltuios  of  fort}" -eight  hourn'  growth 
should  Im3  used  for  the  snlK-utaueons  inoculation  of  guinea-pigs.  The 
amount  injected  Jiiay  vfuv  froui  i»u*^ft>urt]i  to  one-half  per  cent,  of  the 
body  weiglit  of  tlm  aiiiiii.d  inoculated.  Tn  the  large  majority  of  cases, 
wlion  the  Iiacilli  are  virulent,  this  amount  causes  death  within  seventy- 
two  hours.  At  tile  autopsy  the  characteristic  lesions  already  de- 
ficriljed  are  ftiund.  Bacilli  whicli  iu  cultures  and  in  animal  experi- 
ments have  shown  tliemsplves  to  be  characteristic  may  1^  regarded 
aH  certainly  true  diphtheria  bacilli,  and  as  capable  of  proilucing  diph- 
theria iu  man  under  favnrible  conditions. 

For  an  al)Holute  test  of  Kjiecific  virulence  antitoxin  may  b©  used, 
A  guinea-pig  is  injected  with  autitosiu,  aud  then  this  and  acontml 
animal  with  a  multiple  of  the  fat^d  dose  of  a  broth  culture  of  the 
bacilli  to  l)o  t<^sted;    if  the  guinea-pig  which  received  the  antitoxin 
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ives  while  the  control  dies,  it  was  surely  a  diphtheria  bacillufi  wliirh 
tilled  by  rneaus  of  diphtheria  toxin — or,  in  other  words,  not  Bimjily 
vinileiit  bacillus  but  a  virulent  diphtheria  bacillus. 

The  practical  conclusiona  to  be  derived  from  investigationa  into  the 
bacteriological  diagnosis  of  diphtheria  may  Iw  Huminarized  aa  follows : 

1.  All  indammatiou  of  the  mucous  membrane  due  to  the  di]>li- 
theria  bacillus  of  Loeflier  should  be  included  under  the  name  "diph- 
theria." An  acute  liypera?raia  of  the  raucous  membrane  caused  by 
the  Loeffler  bacilli  is  considered  as  truly  diphtheria  in  the  sense  of 
its  infectiousness  as  an  inflammation  with  pseudomembrane  or  exu- 
date, and  a  case  iu  which  the  lesions  are  confined  to  the  larynx  or 
bronchi  as  truly  diphtheria  as  one  in  wliich  the  tonsils  and  pharynx 
are  involved.  In  well-developed  cases  the  extent  and  location  of  the 
disease  are  of  perhaps  even  greater  importance  than  th«  bacterial 
cause  in  judging  of  the  gravity  of  the  disease. 

2.  Under  psi=^udr«diphtheria  or  some  other  name  than  diphtheria 
should  be  included  all  inflammations  of  the  mucous  membranes  which 
sinialate  true  dii)htheria  and  which  are  due  to  streptococci  or,  more 
rarely,  other  cocci. 

3.  The  name  croup  or  membranous  croup  should  be  regarded  as  a 
term  merely  indicating  that  the  location  of  the  pseudomembranous  or 
exudative  lesion  is  in  the  larynx,  and  not  describing  the  nature  of  the 
disea.se,  whether  diphtheritic  or  pseudodijihtheritic.  In  New  York 
City  at  the  present  time,  from  eighty  to  ninety  jier  cent,  of  the  cases 
of  i>er8i8tent  ^cronp"  are  diphtheria, 

4.  The  examinations  of  cultures  made  upon  solidified  blood  serum 
under  projier  conditions  form  a  fairly  reliable  method  of  determining 
whether  the  diphtheria  bacillus  is  present  or  absent  in  n  throat.  For 
diagnostic  purposes,  cultures  should  be  made  l)efor6  the  pseudomem- 
brane or  exudate  begins  to  disappear. 

5.  Virulent  di[ilitheria  bacilli  were  apparently  present  in  about  one 
percent,  of  the  healthy  throats  in  New  York  City  at  the  time  of  these 
investigations  and  a  somewhat  similar  condition  probably  exists  in 
other  cities.  Di[)htheria,  however,  was  rather  prevalent  in  the  city  at 
that  time.  Most  of  the  persons  in  whose  throats  the  bacilli  exist  iiave 
been  in  direct  contact  with  cases  of  diphtheria.  Very  many  of  those 
whose  throats  contain  the  virulent  bacilli  never  develop  diphtlierin, 
while  in  others  after  exposure,  dipestive  disturbances^  or  other  predis- 
posing causes  the  disease  occurs.  We  must  therefore  conclude  that 
the  raerabers  of  a  household  in  which  a  case  of  dij^htlieria  fxists 
should  be  regarded  as  sources  of  danger,  unless  cultures  from  their 
throats  show  the  absence  of  diphtheria  bacilli. 
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K»n»  Bvc^.  fitde.  or  w>  spMxfie  ^tialeaga  vben  fasted  m  guinear 
pt^r^  BiMUi  vUck  kfti«  tataitij  losl  fteir  TinUeDce  rarely,  if 
evvr.  Tv%ruB  it.  TW5  ptulalir  are  iBc^mble  of  caosing  diph- 
tberiA.  ft^r  $<^  ixr  Jt»  W  kaow  fgcc  in  which  they  were  found  never 
iierek>ped  any  kgaoas.  Bcr  vef«  they  the  oiigm  of  aaj  case  of  dipli- 
theria. 

8.  The  nane  peewkdiphthena  baeOln  if  used  at  all  should  be 
r>?*r!irdeti  ajs  applying;  to  thc^^^  hAciHi  £ciuh1  in  the  throat  which,  tboogli 
rv^^uiblin^  the  diphtheria  baeiUi  in  many  respects,  yet  differ  cou- 
st^intly  fTv>ni  them.  Tltese  hkeilli  ai«  rather  short  and  are  more 
uniform  in  si«^  aixi  &h*i^  than  the  Loeffler  bacillus.  They  stain,  as 
a  mle.  e^^iially  thnxtghoct  with  the  alkaline  methyl  blue  solntioD, 
rarvly  show  tht^  jx^lar  Kvlie*  with  the  Keisser  stein,  and  produce 
alkali  in  their  ^rrowth  in  booilkw.  Tht?y  are  found  in  aboat  one  per 
cent.  i»f  the  hesiUthy  throats  in  New  York  City,  and  seem  to  have  no 
connection  with  diphtheria.  They  never  produce  apprwiable  diph- 
theria toxin  .'lud  aiv  only  pathofo^nio  in  ^inea-pigs  when  enormous 
d(>ies  }uv  driven. 

9.  One  or  more  varietie*.  Iwth  of  streptococci  and  other  forma  of 
pyotfenic  oooin.  exist  in  the  jjreat  majority,  and  possibly  in  all,  of  the 
healthy  thn»i»ts  lu  i  ivwded  cities.  Cultures  from  the  throata  in  cases 
of  ]«eudoiliphtheria  contain  a  larger  perventage  of  cocci,  especially 
of  .strept<H'«xvi,  than  those  from  healthy  throats,  but  otherwise  do  not 
seem  to  differ. 

10.  Investij^atious  carrietl  out  in  cities  in  many  parts  of  Europe 
and  Ameriou  Ijave  given  striking  evidence  of  the  markeil  difference 
in  infirtalit.v  l)etween  true  and  pseudodiphtheria.  Thus  while  in  the 
cases  coming  under  the  cognizance  of  the  New  York  Health  Dep&rt- 
rrinnt  during  a  long  p^^ritnl  of  time  it  wjis  twenty-seven  per  cent,  in 
diplitlu-ria,  it  was  under  two  j>er  cent,  in  iiseudcKliphtheria. 

11.  Tlie  combined  clinical  and  bacteriological  investigation  of  over 
fivn  tbonsand  cases  has  demonstrated  clearly  the  fact  that  many  of  the 
less  characteristic  cases  of  tlipbtheria  and  pseudodiphtheria  are  so 
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similar  in  appearance,  symptoms,  and  duration  that  it  is  impoaaible 
to  separate  them,  except  bv  bacteriological  examioationB.  In  the 
more  severe  cases  and  after  the  disease  haa  fidly  developed,  cultures 
are  less  necessary,  although  their  systematic  use  is  desirable. 

12,  Persons  who  have  suffered  from  (Ui>hthnria  should  Ije  kept  at 
least  partially  isolated  until  cultures  prove  that  the  bacilli  have  dis- 
appeared from  the  throat,  for  not  only  are  the  bacilli  which  persist 
in  the  throat  virulent,  but  they  are  not  iufreciueutly  the  cause  of 
diphtheria  in  others.  When  cultures  cannot  he  made,  isolation 
should  l)e  continued  for  at  least  three  weeks  after  the  disappearance 
of  the  membrane,  for  experience  has  shown  that  it  is  not  unusual  for 
the  bacilli  to  persist  this  length  of  time. 

13.  In  pharyngeal  cases  in  which  thorough  irrigation  of  the  nos- 
trils and  throat  has  beeu  jiractised  frequently,  the  bacilli  have  uot 
remained  in  the  throat  for  as  long  a  time  after  the  complete  disap- 
pearance of  the  pseudomembrane  as  when  no  antiseptic  or  cleans- 
ing solution  has  l>een  employed.  Other  cleansing  and  antiseptic 
solutions  are  also  useful.  In  some  cases  the  bacilli  persist  for  a 
number  of  weeks  in  spite  of  the  use  of  antiseptic  or  cleansing 
aolntions. 

14-  Inflammations  of  the  mucous  membranes  due  to  streptococci, 
either  alone  or  associated  with  other  cocci,  are  usually'  mild  iu  char- 
acter. Tliese  inflammations  ma\  be  more  serious  when  the  lesions 
are  located  in  the  larynx,  when  they  are  complicated  by  scarlet  fever 
or  measles,  or  when  the  deeper  tissues  become  infected. 

15.  \NTiile  the  streptooocci  and  perhaps  other  forms  of  cocci  may 
be  considered  as  the  primary  etiological  fact^jr  in  pseudodiphtheria, 
yet,  in  the  majority  of  canes  at  least,  certain  predisposing  conditions, 
such  as  eii)osare  to  cold  or  other  deleterious  influences  or  the  [ires- 
eoce  of  certain  infectir>us  diseases,  appear  ttj  be  of  great  importance 
in  determining  the  <x'currence  of  the  disejise. 

The  streptococci  which  under  these  conditions  apparently  cause 
the  disease  are  probably  tho^e  which  ha<l  for  a  long  time  existed  in 
the  throat,  and  not  those  freshly  derived  through  communication 
with  other  cases  of  pseudodiphtheria.  In  a  small  number  of  cases, 
indeed,  the  histories  suggest  a  direct  communication;  but  the  causa- 
tion may  be  equally  well  explained  by  the  sujiposition  that  the  sec- 
ond case  shared  with  the  original  one  the  same  predi9[)osing  cause. 

16.  The  slight  mortidity  and  the  usual  mildness  of  the  cases  of 
pe<en<lodiphtheria  do  not  warrant  the  enforcing  of  isolation,  even  if 
further  investigation  produced  i)ositive  i>roof  that  this  disease  is  di- 
rectly communicable. 

17.  Diphtheria  antitoxin  renders  inert  the  specific  toxin  of  the 
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diphtheria  bacillns,  and  indirectly,  by  preventing  the  inflammatorr 
changes  in  the  c&ucous  membranes  due  to  the  toxin,  limits  the  growth 
of  the  bacillns. 

18.  Diphtheria  antitoxin  injected  subcutaneoosly  in  sufficient 
amount  (300  to  500  units,  according  to  the  size  of  the  individual)  will 
protect  from  an  attack  of  diphtheria  for  at  least  two  weeks.  A  rei)eti- 
tion  of  the  injection  will  continue  the  immunity. 

19.  Injections  of  from  1,500  to  6,000  units  will  exert  a  curative 
effect  in  diphtheria  by  preventing  the  continuance  of  the  deleterious 
effects  of  the  toxin  after  the  absorption  of  the  antitoxin.  Tissue  in- 
juries already  produced  are  not  influenced.  Diphtheria  antitoxin  is 
a  preventive  of  further  injury  rather  than  a  curative  agent,  and  should 
therefore  be  given  early  to  accomplish  the  most  good. 
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DIPHTHERIA. 

(SYMPTOMATOLOGY  AND  TREATMENT.) 


nrTRODUCTION. 


Definition. 

Diphtheria  is  a  specijQc,  infectious,  and  contagiotia  disease  cLar- 
st'ttriiied  principally  by  epithelial  cliangeB  and  by  tlie  exudation  of 
fibrioou  or  iu  mucous  membranes,  or  on  the  surface  of  wounds,  or  in 
the  denaded  rete  Malpighi,  constituting  the  so-called  pseudomem- 
branes.  These  are  mostly  found  ou  the  accessible  mucous  mom- 
braneaof  the  digestive  and  respiratory  organs.  Their  morphological 
Rtnidtttre  in  the  throat,  uares,  larynx,  and  other  places  is  identical^ 
bnt  they  have  been  studied  chiefly  iu  the  throat,  where  they  are  iiirtst 
frwinently  found.  They  consist  of  finely  reticulated  fibrin  holdini; 
eiodate  cells,  leucocytes,  some  few  erythrocytes,  and  characteristic 
Diicrobea.  When  they  are  superficial,  it  is  the  epithelial  protoplasm 
wliich  is  thus  transformed;  when  they  are  dee]t-8eated  with  a  ten- 
dency to  necrosis,  ulceration,  and  finally  (if  recovery  take  place) 
cifatrization,  it  is  the  fibrillar  basic  substance  of  the  connective  tis- 
sup,  chiefly  of  the  mucous  membrane,  sometimes  also  of  the  hu1> 
mucoQs  and  deeper  structures.  This  view,  which  underlies  the  (lis- 
<Ti8siDn»  of  all  my  contributions  to  the  subject  of  diphtheria  since 
^^,  has  lately  been  a^ain  most  forcibly  demonstrated  by  13auni- 
mtsu  (Berlitter  kUtmche  Wochemchriff,  Nos.  31  and  32,  1897). 

History. 

Diphtheria  has  been  epidemic  on  the  Atlantic  coast  of  North 
America  since  18»57.  The  disease  was  almost  unknown  at  that  tiuje — 
my  paper  on  diphtheria  and  diphtheritic  affections  iu  i\u^  Ainetivau 
Meckcal  Times  of  August  11th  and  18th,  1800,  was  the  first  (or  among 
the  first?)  of  those  which  were  written  on  the  subject  iu  our  part  of 
tliB  country  during  the  last  half  century— but  the  literature  has  since 
fHowQ  immensely.  It  was  very  extensive  when  I  collected  it  iu  my 
on  "Diphtheria"  in  the  second  volume  of  Gerhardt's  "Hand- 
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bucb  der  KinderkriiiikheiteD"  (1877).  It  soou  took  auob  tlimcT'.fsimis 
that  neither  in  my  "  Treatise  on  Diphtheria"  (New  York,  1880)  nor 
in  Pep|)er'9  "American  System  of  Medicine"  (Vol.  L,  1885),  nnr  in 
other  publications  did  I  do  more  than  refer  to  authoritiea  for  the  elu- 
cidation of  particular  points.  For  many  years  pa«t  it  has  been  the 
etiology  of  the  diHtiiiae  which  haa  created  a  literature  t>f  iia  own;  su 
haa  that  part  of  the  wubject  which  treats  of  antitoxin  and  of  intuba- 
tion. Symptomatology  in  all  ita  bearings  and  morphology  have  not 
received  many  Taluablo  additions ;  for  clinical  obsen'ations,  when  cor- 
rect and  correctly  rei>orte<l,  are  not  "  subject  to  change  and  at  the 
mercy  of  unknown  factors,"  as  a  great  experimenter  has  lately  wiid. 
On  the  eoutrarv,  tlie  vast  amount  of  labor,  as  exhibited  in  emlleas 
jnunial  articlpfs  and  bf)i»ka  on  Hjtecial  topicB,  which  has  to  be  spent 
on  the  eHtabliahment,  verification,  or  refutation  of  a  single  fact  in 
bucterioldgy,  does  not  prove  that  "the  resnlta  obtained  by  experi- 
mentation in  the  laboratory  are  imambignou.s"  to  the  excluRinn  of 
clinical  empiricism.  Thus  it  happens  that  on  the  foUowing  pages  I 
shall  frequently  repeat  statements  (many  now  out  of  jirint)  which 
haveJieen  found  correct  in  the  couixe  of  time,  and  give  advice  that 
will  still  bo  found  serviceable  though  it  was  offered  decades  ago. 

Virchftw  iliHtiugnished  In^tween  croiii>ou8  and  diphtheritic  mem- 
branes. In  his  opinion  the  former  wa.H  fibrinous  with  cell  prolifera- 
tions, epithelia,  and  pus,  and  was  superficial  on  top  of  the  mucous 
membrane;  the  latter  was  an  exudation  into  the  tissue  of  an  amor- 
]ihous,  dense,  ami  coagulated  fibrin  which  did  not  always  injure  or 
implicate  the  surface  epithelium,  but  would  necrose  the  deeper  tis- 
sue and  give  rise  to  ulceration  before  healing.  But  he  admitted  that 
cun plications  between  the  two  were  very  common  indeed.  Weigert 
and  Cohnheim  -were  of  the  same  opinion  as  far  as  the  morphological 
condition  and  localization  of  the  membranes  were  concerned;  the 
essential  j>rocess  according  to  them  was  a  combination  of  uecroais 
and  inflammation,  aud  their  causes,  after  Recklinghausen  and  Naa- 
silotr  had  aMHUnied  thi^  primary  change  to  be  a  microbic  invasion, 
were  liactoria  and  toxins. 

According  t«j  Wagner  the  only  difference  between  croup  and  dijih- 
theria  membranes  was  tli^  fine  structure  of  aud  the  admixture  of  pus 
cells  to  th«  former.  Both  of  them  had  their  origin  in  the  epithelium, 
while  Buhl  looked  for  it  iu  the  mucous  membrane  itself,  in  the  cells 
of  which  nuclear  or  cystoid  proliferations  took  place. 

I  cannttt  detect  nmrh  difference  in  the  theories  which  have  since 
been  brought  forward,  fur  instance,  in  thuKe  of  Oertel  or  of  Heubner. 
The  question  is  always  one  of  d(^gencrati(ni  «if  epitheliu,  of  the  pres- 
ence of  leucocytes,  an  exudation  of  fibriu,  more  or  less  admixture  of 
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blood,  of  hyaline  raafiseH,  aud  nf  new  formation  of  more  or  fewer  rouml 
edb in  different  localities.  Oertel  conie«  to  the  conclusion  that,  after 
ill,  tbe  localization  of  the  procesH  in  the  fiual  cause  of  the  form  and 
»ppearance  of  the  pseudomembrane.  "Why  he  should  make  the  effort 
iif  suggesting  the  differentiation  l>etween  a  iiriraarj  aud  a  secondary 
wmbnme,  the  ff^rmer  consisting  of  direct  Biirfare  deposita,  and  the 
latter  of  membranous  deposits  in  the  tissue  which  are  produced  by 
the  presence  of  other  surface  dejyosits  in  the  neighborhood,  is  not 
quite  intelligible  excejit  on  the  score  of  "  completeness." 
I  For  some  years  it  has  l>ecome  cufitomary  to  distinguish  between 
fliOBe  ijseudomembranes  which  are  cauHed,  or  accompanied,  by  the 
Klebe-Loeffler  bacillus,  and  those  which  contain  the  "  p.seudobacillus" 
OTstaphyhwocci  and  principally  streptococci.  That  these  microbes 
do  not  eabiblish  any  disease  by  their  mere  ])reHenee,  that  on  the  con- 
feary  they  are  met  with  to  an  indefinite  degree  in  the  months  and 
tbrnats  of  the  healthy,  is  well  understood.  That  they  ma^'  bo  con- 
sidered pathological,  or  jiathogeuic,  the  presence  of  pseudomem- 
bninw  and  the  presence  of  the  microbes  in  the  psendomembranea  in 
*>mfl  stage  of  development  are  re(|uired.  The  Klebs-Loetfler  bacillus 
is,  liowever,  not  always  foiind  in  every  stage  of  the  illness;  it  a|i- 
pwra  to  perish  quite  often  towards  the  maceration  pericHl.  \Mien 
foand  it  is  located  in  the  superficial  layers  of  the  jiseudomemlirane 
only,  fiud  not  tlirnughout  its  whfjle  thickness;  the  c<x*cus,  however, 
I^n'jules  its  whole  substance,  usually  in  greater  numliers  in  the  deejter 
Ityers.  To  explain  the  absence  of  Klel)s-Loeffler  bacilli  frrun  these, 
it  is  assumetl  that  they  are  destroyed  by  other  niicrol>es.  Htill  they 
^  oredited — in  th©  same  way  in  which  they  can  lie  proven  to  do 
^  in  the  laboratory— with  evolving  the  toxin  which  gives  rise  to 
sJI  the  symptoms  and  dtmgers  of  cr>rtain  fornis  of  constitutional 
'liphtheria. 

Pseudomerabi-aues  containing  Klebs-Loeffler  bacilli  are  called  by 
•Imnet  universal  agreement  d! phi  hen  tie,  those  with  pseudol^acilli  and 
'^  [mttdodiphfheri(u\  Local  diphtheria  ("diphtheritis"),  consti- 
iltioiial  diphtheritic  infection,  aud  diphtheritic  sepsis  are  different 
wUrees  nf  the  same  disejiso.  Tite  first  may  run  a  fairly  mild  cmirso, 
"f  be  the  initial  stage  of  the  second  and  (or)  tliirtl.  Thttse  ciihcs 
wliirjj  present  both  bacilli  and  strophMMinci  lit  their  ninmbrarn"'  sre 
cnlM  cases  of  mi.ird  inft'cfim).  It  has  Imc'cu  claimed  that  caaes  of  the 
»«Jnd  class,  that  of  streptococcus  infection,  are  of  little  virulence  and 
attended  with  but  little  danger.  This  opinion  leads  t<>  cruel  mistaken 
«o  management,  both  by  boards  of  health  and  by  such  medical  men  as 
^  influenced  by  them.  For  not  only  are  many  uncomplicated  cnses 
'^ry  grave,  V)ut  th©  mixed  infections  are  the  very  worst  forms  n»>t  with 
Vol.  XVU.-4 
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in  praetiee.  Moreover,  ^e  streptoooeeoB  noca  toe  contagious,  ooih 
trarr  oplaions  noCwithslatidiiig.  Still,  it  La  important  to  meution  »t 
oDce  that  acctumte  diffOTpnfciation  has  its  great  pcaelieal  value,  for  the 
reason  that  it  is  solelr  the  haciIlaiT  Tarietr  that  can  be  influenced  bj 
the  diphtheria  antitorin  (see  below). 

The  part  played  bv  microbes  in  diphtheria  is  not  vet  absolutely 
clear.  The  Klebs-Loeffler  diphtheria  badUoB  and  a  sLmjlar  bacUlos 
that  Is  not  Timlent  are  found  in  diabetic  and  in  common  tubercoloos 
langH,  in  noma^  in  empyema,  on  chancres,  in  ozena,  and  in  vaccina 
pnstnles.  It  is  claimed  that  there  ue  differences  between  the  two; 
the  peendodiphtheria  l>acillns  is  described  as  plumper,  shorter,  and 
more  uniform  than  the  genuine  Klebs-Loeffler,  but  this  difference  is 
not  so  striking  as  not  to  be  denied  by  many ;  nor  is  there  unanimity 
among  different  examiners  in  regard  to  other  differences.  Many  go 
so  far  as  to  deny  the  possibility  of  a  differentiation.  Loeffler  him- 
self has  finaUy  come  to  the  conclusion,  lately  expressed  in  the  Con- 
gress of  Hy^ene  at  Madrid,  that  the  genuine  diphtheria  bacillus  can- 
net  be  dia»;nosticated  in  any  other  way  than  by  its  power  to  generate 
the  diijlitheria  toxin  and  by  the  intluence  the  diphtheria  antitoxin  has 
on  the  bacillus,  or  rather  on  the  disease.  Thus  it  is  acknowledged 
that  tliere  are  saprophytes  whkh  can  be  distinguished  from  genuine 
diphtheria  Isaeilli  by  nothin)^  but  the  absence  of  yirulence. 

Another  authority,  G.  Fmenkel,  admits  that  the  de^^-ee  of  viru- 
lence is  HO  variable  that  it  cannot  be  employed  for  differentiation. 
A  very  \-inileut  bacillus  loses  its  virulence  by  a  change  of  the  culture 
medium,  and  feebly  vimleut  bacilH  are  rendered  highly  so  by  adding 
str*'ptoe"Kii  (I^mix  and  Tprsiu).  Moreover  Tmmpp  mixed  "  pseudo- 
bacilli"  found  in  the  pus  of  empyema  with  diphtheria  toxin  (not 
bacilli),  made  new  cultures,  and  obtained  very  virulent  liacilli ;  and 
he  found  that  reyjeated  injectitms  of  jiseudobacilli  wfiuld  finally  kill 
like  genuine  bacilli. 

F.  Schauz  (Diufsrlu:  mefUcinisrJtf  U'tMhetif<thri/t,  No,  37,  1898)  who 
lately  elalnirate<l  theHo  C(  inside  rations  and  facts,  ;ulds  the  pertinent 
remark  that  a  bacilUw  wliich  is  so  freijuently  found  on  the  mucous 
membranes  of  the  healtliy  or  **f  the  convalescent  without  the  pres- 
ence of  diiihtheria,  appears  to  play  only  au  inferior  and  secondary 
part  in  the  dfvelopmerit  of  disease.  He  thinks  that  the  bivcillua  in- 
creaseH  on  inflanipd  Hurfaces  and  attjiius  the  jMiwer  ol  producing  a 
toxin  in  the  luemltranniis  exiidatinn  only  ;  that  it  is  this  toxin  which 
adds  to  the  danger  of  the  disea.se,  and  tlmt  the  presence  of  strepto- 
cocci increases  its  porU  ;  and  tlia^  it  is  not  inipoasible  at  all  to  assume 
that  diphtheria  originat-om  from  an  unknown  cause  of  its  own,  but  be- 
comes more  virulent  by  the  aptiou  of  the  toxin  of  the  Klebs-LfX'ffler 
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b&cilliis  (with  or  without  the  aid  of  streptococci),  whose  eflfect  may  bo 
deetroved  by  the  diphtheria  antitoxiu. 

Evidently  the  question  of  the  origin  (single  or  multiple)  of  diph- 
theria does  not  seem  to  be  settled  to  the  satisfaction  of  all.  Accord- 
ing to  Theobald  Smith  {Bmfoii  Mtdivnl  and  SurgirulJourudl,  August 
25ili,  1898)  **  it  is  only  clinicians  whose  voices  are  sometimes  raised 
a<?mmt  the  Klebs-Loeffler  bacillus  as  the  chief  cause  of  diphtheria"; 
but  Loeffler  himself,  and  C  Fraenkel,  and  others  equally  eonseien- 
tiom,  are  more  careful  than  formerly  in  expressing  positive  views 
and  are  less  averse  to  retracing  their  steps. 

Tliere  are  other  questions  in  connection  with  diphtheria  which 
Beem  to  Ije  positively  settled,  for  instance,  that  of  the  morphology 
of  the  pseudomembranes.  In  Gerhardt'a  "  Handbuch"  and  in  juj 
'Treatise"  I  studied  the  subject  with  a  view  to  elucidate  the  differ- 
ences in  the  condition  of  morphologically  identical  pseudomembranes 
wieu  found  in  different  locations.* 

Morphology  of  FseudomembraneB. 

Twenty -five  years  ago,  Trendelenburg  infected  the  trachea  of  a 
rabbit  with  diphtheritic  deposits  which  he  had  removed  from  the 
pijarynx  and  tonsils,  in  the  tissues  of  which  they  were  deeply  and 
firmly  imbedde*l.     The  new  deposits,  however,  did  not  take  so  deep 
ftn<l  firm  a  hold  on  the  tissues  aa  the  original  ones,  but  adhered 
hghtly  Ui  the  mucous  membrane  of  the  trachea  to  which  they  had 
been  transplanted.     This  and  many  other  similar  facts  cannot  l>e 
explained  by  the  nature  of  the  i^seudomembrane,  but  by  the  histolog- 
ical character  of  tbe  mucous  membrane  only,  which  varies  witli  the 
locality-     Its  different  elements,  viz.,  the  epithelium,  basement  mem- 
brane, connective  tissue  interwoven  with   elastic  fibres,  with   bh^nd 
Tessels,  with  nerves  from  the  cerebrospinal  and  sympathetic  systf^ms, 
and  frequently  with  spindle  cells,  and  the  papillro  and  ducts  of  num- 
berless glands,  all  influence  the  pathological  process  going  on  upon 
the  surface. 

The  mucous  membrane  of  the  mouth  contains  a  large  numljer  of 
elastic  fibres  mixed  with  cellular  tissue  and  covered  by  a  thick  coat 
of  pavement  epithelium;  its  upi>ermo8t  layer  contains  flat  cells,  the 
second  a  larger  quantity  of  polygonal  cells,  and  the  lowest  oval  ones 
which  assume  a  perpendicular  relation  to  the  mucous  membrane. 

•These  bacteriological  statemcaU  flml  the  following  refcmng^  lo  the  mor- 
phology of  pneuJonierabranea  are  considered  by  the  author  necessary  for  the  ci- 
plBDAtion  of  much  that  he  haa  to  say  on  symptomatology  and  trcatnieiit.  Tliey 
are  therefore  offered  as  introductory  to  Ihe  present  articln  without  prejudice  to  the 
author  of  the  article  on  the  general  pathology  of  diphtheria. 
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Fi-r>m  the  mucous  membraue  a  uumber  of  paiiiUie  extend  iato  the 

epithelium,  and  in  this  respect  they  resemble  the  papiDro  of  the  skin. 
Acinous  muciparous  ^lauds  are  frequent,  and  most  numerous  in  the 
anterior  aspect  uf  the  Hoft  i>alate.  Lymph  veaseh*  are  very  nnmerouB 
in  the  lips,  touj^ue,  uvula,  soft  palate,  anterior  and  posterior  pillara 
of  the  soft  i)alate,  and  cheeks.  The  iwida  contains  so  many  that,  if 
they  be  injected  its  circumference  is  increased  two  or  three  fold. 
They  empty  into  the  deep  facial  lymph  bodies  to  which  they  com- 
muuicate  diphtheria  as  well  as  other  infections.  The  lymphatics  of 
the  hmtjfif  ;ire  iu  iutimiite  counectiou  with  the  up|>er  layer  of  the  deep 
cervical,  those  of  the  //<w*r  nf  (he  moufh  and  many  from  the  tongue 
connect  with  the  submaxillary  lymph  bodies.  The  eflFerent  Teasels 
empty  their  contents  intn  the  superior  jugular  lymph  nodes,  situated 
in  tlje  triKoQum  cervicale  sui>oriufl,  and  finally  into  the  fifteen  or 
twenty  inferior  jugular  (or  supraclavicular)  nodes  which  with  numer- 
iins  anastninoeeH  fnnn  the  jugular  lymphatic  plexus.  The  i<umifji  are 
conglomerations  of  an  indeiinite  number  of  follicular  bodies,  each  of 
which  has  a  thick  capsule  which  is  of  irregular  shape,  and  consists 
of  coimertive  tissue  lined  by  raucous  membrane  and  pavement  epithe- 
lium. The  connective  tissue  contains  a  numl>er  of  closed  follicles, 
each  inclosing  numerous  lymph  corpuscles.  The  follicles  have  been 
considered  identical  with,  or  analogous  to>  the  lymph  botliesj  this 
asHumptiou  is  purely  problematical,  since  it  has  not  l>een  possible 
thus  far  to  verify  the  existence  of  afferent  or  efferent  ducts.  The 
practical  dcductifui  from  this  is  that  the  tonsils  have  little  connec- 
tion with  tho  lymphiitic  system^  and  that  a  disease  limited  to  a  ton- 
sil is  not  lialilo  to  infect  the  organism  immediately  and  intensely. 

The  mucous  uiejubraneof  ihi*  tnmal  caintifsia  of  varying  degrees  of 
thickupHs;  it  cttnsisis  of  connective-tissue  fibres  with  numerous  nu- 
clei, is  free  from  elastic  fibres,  but  is  supplied  with  a  large  uumber 
(\i  nerves  and  an  abundance  of  blood-vessels;  the  Schneiderian  mem- 
brane jiossess^s  in  fact  a  larger  number  of  blood-vesselH  than  dt>  most 
of  the  other  mucous  membranes.  That  is  why,  with  its  submucous 
tissuf*.  it  frpquently  is  tlnv  scat  of  swellings  and  hemorrhages,  as  well 
in  diH«'iis4'H  of  distant  organs  ^^lJich  give  rise  tt»  venous  stagnation  as 
frmn  the  slightest  hu-al  [irovocation.  The  itninr  surface  of  the  carti- 
Ifiginnns  [Jiirlion  Ia  lined  with  pavement  ef»itlieliuni;  the  lower  region 
of  iJie  rfiil  iiusiil  cavities,  tlie.  so-called  reHi)irattu\v  portion,  through 
its  whole  leogtli  supplied  with  branches  of  the  trifacial  nerve,  is  lined 
with  cyliuLii-ical  opithclium  aod  cf>ntains  a  large  number  of  mucous 
glands.  Tln!^  up]>er  or  so-called  olfactory  portion  is  lined  with  ciliated 
epithelium,  and  is  supjilied,  according  to  Todd  and  Bowman,  with 
loug,  straight,  tabular  glands.     Here  the  lymphatics  are  but  poorly 
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developed,  while  in  the  inferior  portion  ihey  are  very  numerous ;  all 
their  openings  eommiiuieate  directly  with  the  deep  facial  and  pos- 
terior submaxillary  lymph  bodies.  Thus  it  can  be  readily  understood 
why  the  slightest  irritation,  by  a  najial  catarrh  for  inntance,  in  a  child 
produces  a  temitorary  or  permanent  HwelliD^i  of  the  lymjih  nodes  and 
why  the  nares  should  necessarily,  by  their  multitude  of  toxin  absorb- 
ing lymph  folliclea  and  ducts,  be  amoug  the  most  dangerotiH  lf}caliza- 
tions  of  diphtheria. 

The  epujhjttlo'  carries  &  layer  of  pavement  epithelium  of  0.L2  mm. 
in  thickness  on  its  anterior  superior  surface,  that  on  ita  posterior  sur- 
&ce  being  from  0.0<)  to  0.1  ram.  in  thickness.  The  aui)erflcial  layer 
consists  of  spheroidal  or  polygonal  cells,  the  deeper  is  of  cyliudiical 
cells  arranged  j>erpendicularly  to  the  surface.  Near  the  insertion  of 
the  epiglottis,  the  polygonal  cells  disajijiear,  the  ci»  liudricul  occupy 
the  surface,  and  are  furnished  with  cilia  0.005  mm,  in  thickuess. 
Beneath  these  there  are  round  aud  oval  cells  in  considerable  number, 
so  that  the  whole  epithelial  coating  has  a  thickness  of  0./>  mm. 
Ciliated  epithelium  is  also  found  on  the  faUe  vocal  cm-th  aud  iu  the 
ventricles  of  the  larynx.  Polygonal  pavement  e[>itheliuin  forms  the 
covering  of  the  posterior  surface  of  the  pharynx,  of  the  ar\ei)iglot- 
tic  folds,  where  the  mucnus  membrane  i>o8HeHweH,  in  addition,  a 
heavy  aud  lax  submucous  tissue,  and  of  the  true  vocal  cords.  Ah  one 
approaches  the  laryngeal  ventricles  and  trachea,  the  previous  coating 
is  replaced  by  delicate  ciliated  epithelium.  The  mucnus  membrane 
in  the  neighborhood  of  the  laryngeal  ventricles  is  itself  very  loosely 
atta4;he<l,  exceedingly  thin,  and  fre<iueutly  thrown  into  fulda  on  the 
vocal  cortis.  Acinous  glands  are  here  abundant,  Ijeiug  fifteen  to 
twenty  to  the  square  centimetre,  and  arranged  lengthwise.  Around 
the  ventricles  they  are  very  numerous,  and  their  outlets  are  lined  with 
cylindrical,  rarely  with  ciliated  epithelium.  The  true  roi-fil  vtirJa 
are  not  supplied  with  glands  of  any  kind. 

Tlie  acinous  glands  have  no  lymphatics  leading  into  them,  but  the 
latter  may  l>e  seen  in  other  parts  of  the  miicouH  uienibraue  of  the 
larynx  and  in  the  submucons  tissue.  In  fact,  they  arc*  lioth  large  and 
numerous,  and  have  the  general  character  of  lymphatics,  as  regards  the 
endothelium  in  particular.  In  the  epiglottis  of  the  uew-boru  they 
form  Init  a  single  layer,  in  the  larynx  and  trachea  two  hi>  ers,  and  iu 
eertain  x»art8  which  are  covered  by  a  considerable  amount  of  aubrau- 
ooiw  tissue,  there  are  even  three  layers.  Innermost  tlin  lymidiatics 
are  arranged  perpendicularly  to  the  surface;  outermost,  horizontally . 

The  comparative  absence  or  scantiness  of  lymphatics  over  the 
larger  part  of  the  surface  accotmts  for  the  absence  of  conntitutioual 
symptoms  in   localized   laryngeal  diphtheria  ("  pseudouiembraiious 
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croup"),  and  the  extensive  layer  of  pavement  epithelium  accomite  for 
the  persistence  of  membranes  both  on  the  epiglottis  and  in  some 
l>arta  of  the  larynx. 

The  mucous  membrane  of  the  trachea  and  brotwhi  contains  more 
elaHtic  than  fibrous  tissue,  a  moderate  amount  of  lymph  vessels,  uo 
lymph  bodies,  but  an  abundance  of  mucous  glands,  and  is  freely  sap- 
plied  with  ciliated  epithelium. 

Amau|^  all  the  tissues  aud  organs  thus  far  spoken  of,  the  elastic 
tissue,  which  is  an  im{>oi'tant  element  in  the  formation  of  connective 
tissue,  ia  least  afifected  by  chemical  or  organic  inilueuces.  It  is  not 
preHeut  in  the  mucous  membrane  of  the  nose,  but  to  a  considerable 
amount  in  the  buccal  cavity,  is  very  abundant  in  the  walls  of  the 
lymph  follicles  of  the  tousils,  and  predominates  in  the  trachea.  The 
influence  of  these  anatomical  conditions  on  the  diphtheritic  prooess 
must  be  very  marked.  It  ca,n  easily  be  demonstrated  that  where  the 
elastic  tissue  is  i>revailiug,  a  resistance  to  diphtheritic  impregnation 
is  maintained  for  a  long  time,  but  wlieu  it  has  been  forced  to  j'ield, 
there  is  a  corresponding  resistance  to  recovery. 

It  is  the  pavement  epithelium  that  gives  the  easiest  foothold  to 
diphtlieritic  membrane.  Where  it  is  most  abundant,  the  diphtheritic 
procass  can  best  settle  aud  develoi^.  That  is  why  the  tonsils,  not  from 
their  prominent  aitujitinu  alone,  but  from  the  character  of  their  sur- 
face also,  are  favorable  to  the  reception  and  further  development  of 
an  infectirtu,  and  their  elastic  and  connective  fibres,  when  at  last 
affected,  are  afit  to  liarbttr  tlie  process  a  long  time.  Ciliated  epithe- 
lium, on  the  other  hand,  is  not  so  liable  to  be  invaded.  It  occupies  a 
higher  rank  in  the  scale  of  animal  formation,  has  a  more  complex 
function  and  a  greater  power  of  resistance;  besides,  it  expels  by  its 
ccmstant  movements  micro8co])ic  foreign  bodies. 

The  presence  of  a  large  nuralser  of  mucous  glands  impedes,  as  a 
rule,  by  the  presence  of  the  normal  secretion,  an  extensive  destructive 
action  upon  the  tissues.  The  secreted  mucus  awsistn  in  removing 
epithelial  masses,  and  even  fibrinous  exudations,  from  the  surface. 
The  underlying  tissues  themselves  do  not  always  take  an  active  or 
prominent  part  in  the  process;  the  serum  of  the  nmcus  penetrates 
the  parts  which  are  the  seat  of  morbid  deposits,  and  tends  to  predis- 
pose the  latter  toward  maceration,  and  the  mucous  secretion  raises 
mechanically  the  KUi>erj{M'ent  dcjtosits  from  their  bed.  Thus  it  is 
that  tlie  deposits  iu  the  reHi)iratory  portion  of  the  nasal  cavities  are 
fro<piently  cast  off  through  the  nostrils,  probably  because  they  have 
l>oen  prcKluced  in  excess;  and  in  a  nimilnr  manner,  the  membranes 
that  have  formed  in  the  trachea  are  ejected  in  a  Heraisolid  condition 
through  a  newly  made  tracheotomic,  cr  oven  the  natural,  outlet.     The 
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k^e  number  uf  mucous  glands  in  a  part  of  the  larjnx  and  in  the 
whole  trachea  ia  unquestionably  the  reason  why  the  lymphatic  vessels 
of  the  mucous  membrane,  even  where  they  are  present  in  large  num- 
bers, are  not  influenced  by  the  overlying  loosened  maases,  and  will 
not  absorb;  hence  laryngeal  and  tracheal  forma  of  diphtheria  have  a 
decidedly  local  character,  and  are  mostly  devoid  of  constitntioual 
Bfmptoms. 

The  vf^ril  conls  form  the  borders  of  the  narrowest  aperture  of  the 
ail  passages ;  they  detain  or  retain  foreign  bodies,  whether  malignant 
or  otherwise;  they  are  covered  with  pavement  epithelium  which,  as 
feanheen  remarked,  ia  the  principal  resting  and  breeding  iilace  of  the 
diphtheritic  affection.  They  have  do  defence  furnished  by  muci par- 
ous foUk'les,  and  therefore  if  there  is  any  part  which  is  predisposed 
toalrtcai  diphtheritic  infection  it  is  certainly  the  vocal  cords.  Tbat 
is  why  in  the  l)eginning  of  an  epidemic  of  dii)htheria,  or  when  it  is 
dying  ont,  a  local  diphtheritic  infection  can  still  take  place,  and  indi- 
vidual cases  occur  now^  and  then  with  an  almost  insignificant  power 
of  infection.  Such  occurrences  took  place  previous  to  the  ubiquity 
of  diphtheria  forty  years  ago,  and  are  still  met  with  under  the  same 
conditions,  giving  rise  to  the  so-called  sporadic  nierabranous  croup. 

Oa  the  other  hand,  the  absence  of  acinous  ghmds  rm  the  vocal  cords 

mnst  wnre  to  a  certain  degree  as  a  guard  against  the  disease.     Dry, 

atrophic,  but  at  the  same  time  uninjured  and  smooth  conditions  of 

thfi  raucous  membrane  of  the  fauces  tend  to  ward  oS  an  attack  of 

diphtheria.     A  more  or  less  moist  or  viscid  condition  of  the  surface 

is  necessary  in  order  that  the  infecting  material  may  cling  thereto. 

The  comparative  dryness  of  the  vocal  cords,  however,  considered  by 

the  side  of  the  perpetually  moist  and  uneven  surface  of  the  i)harynx, 

'foild  not  api)ear  so  favorable  to  the  deposition  of  foreign  infectious 

elements.     Thus  there  are  certain  conditions  predisposing  to,  others 

aataifoiiizing  infection.     They  demonstrate,  however,  why  laryngeal 

crf>np  is  more  frequent  in  winter  than  in  summcT,  in  direct  proi)or- 

lion  to  the  greater  fre<iuency  of  laryngeal  catarrh  in  winter  than  in 

Hammer.     Diphtheritic  membranes  on  the  vocal  cords  are  not  easily 

Cast  off,  for  there  are  no  subjacent  mucijtarouH  glands  whose  secretion 

pould  wash  them  away.     No  general  infection  can  arise  from  thom, 

for  they  have  no  lymphatic  vessels  which  could  serve  as  carriers  of  the 

ftoison ;  furthermore,  suffocation  from  a  local  cause  occurs  too  early  to 

enable  the  few  neighboring  lymphatics  to  absorb  and  transport  the 

tf>xin  elsewhere,  in  case  the  deposits  should  finally  become  macerated. 

The  comparative  absence  of   the  lymphatics  and  the  jiHUcity  of 

blood-vessels  explain  why  diphtheria  of  the  tonsils  has  so  mild  a 

character.     The  large  number  and  size  of,  as  well  as  the  direct  com- 
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munication  of  tlie  lymphatic  duets  of  the  Schneiderian  mocoas 
membraud  witJi  tlie  lviui*ljatic  glands  of  the  neck  ac-couut  for  the 
djiugeroufi  ehanicter  of  diphtheria  of  the  noee.  However,  direct 
iufettion,  i.e.,  the  abeorptiou  of  the  poison  iato  the  body»  ia  not 
always  dependent  ou  the  lymphatifs,  ft>r  tliej"  have  occaHiouAlly 
neither  enough  time  nor  the  opjKirtuuity  to  use  their  power.  For 
in.stjvnee,  in  tlK>se  cusoh  of  dit»htheria  of  the  mwe  in  which  early  and 
alight  ei)iHtaxi8  (xrcurred,  tliP  jHiison  ai»|K»arM  to  have  lieen  abHorl»ed 
directly  into  the  blood-vesseh*.  Then  wo  full  t*>  observe  the  ordinary 
swelUug  of  the  neighboring  glands  of  the  neck,  but  the  general  Hyioi>- 
tiims  lire  very  rapidly  tleveh»i*e<l.  U«uall.v,  however,  infection  results 
through  the  lymphaticH.  The  Huid  coutenis  of  the  tissue,  or  such 
partiolcH  or  eleraeuts  as  are  Hus}xmded  therein,  be  they  of  a  gaseous, 
chemical,  or  imra^itic  nature,  are  conducted  to  the  lymph  nodes  and 
into  the  circulation.  There  may  be,  however,  two  im(>edimeuts  in 
the  current.  In  tlie  first  ])lace,  the  foreign  material  may  be  ]>re8ent  in 
too  large  an  amount  to  circulate  with  eane;  the  result  will  be  Btagu»> 
tiou  and  cooseciueut  irritation,  either  in  the  fascia  propria  or  iu  th« 
substance  of  the  lympii  nodes.  By  pressure,  the  capillary  circulation 
beoomes  interfered  with,  proliferation  ensues,  the  eircolating  lymph 
mingles  with  the  white  corpuscles  from  the  lymph  spaces,  and  the 
result  is  an  abHoeas  in  the  iutra-  or  ]>eri glandular  tissue.  Or  the  for- 
eign material  is  retained  iu  the  interior  of  the  fascias,  in  the  ooiuieo- 
tive  tissue,  or  iu  the  dilated  lymph  vessels  of  the  cortical  substaooa^— 
Thus  tluiils  injected  into  the  cortical  substance  have  been  fooiid  ool^^J 
leoted  iu  the  external  portions  of  the  lymph  nodes,  where  it  was  im- 
possible for  them  to  be  carried  into  the  circidation.  Hence  the 
lymph  m^des  may  serve  as  the  receptacle  of  noxious  elements  ivhich 
iuive  circulated  in  tlie  lyui]»h  current,  with  or  without  danger  to  the 
integrity  of  its  tissues.  Iu  this  mjuiner  a  second  attack  of  diphtheria 
may  ofteu  find  its  explanation  in  the  absorption  of  stowed-away 
poison;  as  we  see  in  the  c;ise  of  sypltilitic  or  other  infections,  which 
may  either  be  storeil  in  the  lyraph  Ixnly  uuchange<l  and  inactive,  or  if 
their  presence  prove  irritating,  give  rise  to  speedy  suppuration,  and 
even  elimination,  provided  the  abscess  be  opened  sufficiently  and 
early. 

Dissemination  of  Diphtheria. 

Diphtheria  is  a  c^ontagious  disease.  It  is  usually  transmitted 
from  the  sick  to  the  well  by  the  moist  or  dry  discharges  from  the 
nose  and  throat  of  the  sick  person.  Tliis  transmission  may  take 
place  directly  or  indirectly  in  so  many  ways  tliat  it  is  not  alwaya 
possible  to  trace  an  individual  case  to  its  source.     It  is  Uie  multi- 
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ity  of  mostly  unknowu  modea  of  traiiamigeiioii  which  coufusea  autl 
ewildere.  The  vulnerability  of  the  young  mucous  membrane,  the 
{w^titiDcy  of  uasal  and.  plmryngeal  catarrh,  the  narrowuesbi  of  the 
noee,  the  larj^e  size  and  Hoftness  of  the  tonsilH,  the  frequeut  fermeuta- 
tiouof  food  in  the  mouth,  the  sucking  of  the  soiled  little  fingers,  to- 
getWr  with  the  iuflueuce  of  family  disijosition,  which  in  more  power- 
ful in  the  young,  the  couBtaut  intercourse  of  chihlren  with  each  other 
ifl  large  families  and  in  densely  populate*]  houses  and  diBtriets,  in 
AcLooLii  and  on  j)lay pounds,  the  posBibly  long  period  of  incubation 
duriog  which  the  disease  is  contagious  though  giving  rise  to  no 
8Tniptt>mft»  act  as  just  so  many  predisposing  causes  of  contagion ; 
afldtiie  large  nnuiber  and  size  of  the  lymjdiatics  iu  the  young  render 
eTerj  attack  so  much  the  more  dangerous. 

The  very  facts  that  dij>htheria  need  not  always  be  of  the  same  type; 
that  many  cases  of  Licunar  or  follicular  amygdalitis  ("  tonsiDitis")  are 
diphtlieritic— that  there  are  as  many  cases  out  of  bed  and  out  of 
doon  &s  in  bed  and  indoora;  that,  particularly  iu  adults,  diphtheria 
asT  last  long  and  give  rise  to  but  few  embarrassing  symiitoms,  and 
that  a  mild  case  of  diphtheria  ma^;,  by  contagion,  i>roduce  very 
serious  ones,  render  contagion  by  nursery  maiils  and  other  domes- 
tics, by  t<jachers,  seiimstresses,  sick-nurses,  workmen,  factory  girls, 
shopkeepers,  barbers,  and  all  other  iiersons  mingling  with  the  mauy 
estremely  easy.  The  vitidity  of  the  diphtheria  germs  is  jjersistent,  as 
19  well  known,  and  may  extnud  over  yeara.  They  cling  to  solid  and 
Bemisolid  bodies,  are  imported  iu  milk,  cling  to  walls  and  Hoors,  to 
toyR,  to  curtains,  towels,  clothing,  and  bedding  which  is  so  often 
Watily  d()nate<l  to  the  potjr  by  the  Ijenavolent-  well-to-do  when  they 
'ish  to  f^et  rid  of  their  own  dangers.  They  stick  to  orauilius  and  car- 
fiajije  nishions,  to  cfir  seats,  to  the  either  reatly  or  custom  made  cf>at 
on  oue'a  shouhlers  near  which  one's  baby  will  nestle — tlie  verv  coat 
that  is  sold  in  Broadway  palaces  after  it  has  lieen  made  iu  the  pest- 
"trioken  tenement  sweating  shop.  The  very  reijllessness  of  our  l^(^r)- 
pl".  tlie  fre»iueney  of  mt»viug  iut<)  unknown  and  often  infected 
'l^uirterB,  is  another  cause  of  doubling  the  numl>er  of  cases.  There  can 
'*  no  doubt,  besides,  that  many  animals — horses,  chicken,  cfms— 
Weinud  spread  diphtheria.  Thus  it  a[>iiears  that  we  ought  to  think 
**ic?i,  and  indeetl  many  times,  l>efore  aAlmitting  among  the  causen  of 
diphtheria  new  factors  which  c:innot  be  proved. 

"No  contagion  c/mld  be  traced."  That  is  the  iutroduetioii  to 
wery  wild  and  unproven  theory  of  indigenous  spontaneous  genera- 
ttf>D,  l^Tien  a  case  of  cholera  breaks  out  in  a  village  a  thousand 
ttiiles  away  from  the  coast,  is  there  anybody  in  our  time  who  looks 
after  chemical  poison  in  a  well  or  filth  on  the  roofs?     We  look  for 
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direct  or  Indirect  contagion  from  a  tangible  Bource.  Why  not  so  in 
diphtheriaV  In  the  New  York  Mediixtl  Journal  of  Sept^imber  27th, 
188<>,  I  quoteil  from  Isambert  the  caae  of  a  medical  tissistant  who  had 
nasal  diphtheria  many  months,  and  then  travelled  half  a  year  to  get 
rid  of  the  last  renjiiaiit«.  Ho  fully  recovered;  but  how  many  deaths 
(lid  he  cause — going  from  railroad  car  to  railrofttl  car,  from  stagecoach 
to  stagecoach,  from  hotel  to  hotel?  How  many  may  have  been  the 
physiciana  who  searched  in  vain  for  the  cause  of  the  sporadic  cases 
suddenly  springing  up  in  their  towns,  and  the  ei>idemicJ4  generated 
by  them  along  the  mads  oji  which  the  luckless  wanderer  after  his  own 
health  had  strewn  out  his  curses?  NoIixkIv  suspected  the  traveller  who 
left  tla\  H  ago,  just  as  nolxxly  may  be  able  t<i  trace  every  outbreak  of 
cholera  to  the  unknown  i^erson  who  carried  it  upon  his  jwrson  or  in 
his  Ixiwels.  Nor  is  this  an  isolated  case  of  a  long  duration  of  diph- 
theria. Cadet  de  Gassicourt  ojierated  for  laryngeal  diphtheria  after 
eighteen,  twenty-three,  and  forty-three  days.  Sanne  hatl  croup  pa- 
tients who  recovered  after  twenty-seven,  thirty-two,  and  sixty  days. 
1  know  of  many  cases  of  diphtheria  protracted  into  the  second  or 
even  the  third  mouth. 

Golay  reportt'd  the  case  of  a  boy  of  five  years  who  had  the  diph- 
theria l)acillus  three  hundred  and  sixty -two  days.  During  thia  time 
he  hail  three  acute  attacks  of  diithtlieria  and  four  iujet^tions  of  anti- 
toxin. Golay  draws  the  conclusions  from  his  rejKirt  {lievuc  inMxcaU 
de  hi  Si(Vise  lioniamle,  181)7)  that  a  fortnii^ht's  isolation  after  the  di»« 
appearance  o(  the  false  membrane,  as  advised,  is  inade<juate;  he  does 
not  Iwlieve  in  recovery  until  three  or  four  examinations  for  bacilli 
made  in  intervals  of  a  week  eacli  have  ]>roved  uuMUccessf uh  He  also 
finds  that  the  presence  of  thn  bacillus  in  the  throat  does  not  interfere 
per  )<e  with  the  general  health  ;  also  that  the  bat'illus  isapttorei 
very  long  time  unless  there  is  a  compUcatiug  streptococcus  infection, 
this  cajse  he  tried  many  hical  applications  (Loeffler's  included)  in  vain. 
Such  fact»^,  pointing  as  they  do  to  the  ready  communicability  of 
diphtheria,  have  influenced  my  opinion  from  early  times.  I  cannot 
see  anything  miraculous  in  the  sudden  ajipearance  of  a  banlluA  Mph- 
fhtruf  or  a  HtrepttiVi^mtn  in  a  jwrson  tipjtnrevtbj  not  exposed  to  it. 
During  an  epidemic  there  is  nokuxhj  not  ex/tosed  to  it,  and  everybody 
is  subjt^ct  to  it  nmler  favfiralile  circumstances.  The  latter  mean  a  fit 
condition  of  the  human  integument,  either  cutis  or  mucous  mem- 
brane, which  makes  it  liable  to  become  a  resting-place  for  the 
germ.  That  fit  condition  is  a  slight  or  severe  wound,  abrasion, 
denudation  of  tlie  surface.  As  no  healthy  surface  becomes  erysipel- 
atous in  spite  of  erysipelas  being  epidemic  ("erisipila  non  est  sine 
vuluere,"  Galen),  as  Fehleisen's  bacillus  requires  a  sore,  so  diph- 
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tberia,  being  ubiquitous  and  waitiug  for  a  cbance,  will  stick  to  a 
catanwua  wound,  a  stomatitis,  a  pharj^ngeal  or  nasal  catarrh,  and 
fill  rapidly  multiply.  A  resected  toueil  will  tlius  be  covered  witli  a 
paeadomembrane  within  a  day. 

I  have  been  quoteil  as  favoring  the  sewer-gaa  origin  of  diphtheria, 
thougli  (with  the  exception  of  a  careless  expression  on  jiage  50  of  my 
'Treatise  on  Diphtheria")  I  always,  ainee  1860,  strenuously  exi^ressed 
iny  (xtnviction  of  thecomraumcability  of  diphtheria  solely  by  contagion 
(direct  or  indirect).  Jeunerin  1861,  Wilks  in  1873,  Thome  Thorne  in 
lH93j  expressed  the  same  opinion.  I  believe  it  is  the  latter  careful  and 
most  painstaking  observer  whose  statements,  together  with  the  discus- 
sion on  tlie  subjwt  contained  in  tlje  lirlimk  3Iedi'nil  Jorimaf  of  1893 
and  1894,  in  which  Wilks,  Davis,  Priestley,  C.  M.  Jessop,  and  J.  Bunt- 
mg— in  opj>oaitiou  to  George  Johnson,  Parker,  C.  N.  Allfrey,  N.  G. 
Warrej,  and  P.  G.  Marriott — favored  the  exclusive  contagion  theory, 
faftve  done  most  to  establish  the  latter  forever  in  the  minds  of  our 
British  brethren. 

Tlie  vitality  of  bacilli  is  remarkable.  It  is  true  that  direct  light 
kills  them  after  a  while;  even  diffuse  light  has  a  similar  though 
slower  effect.  It  is  also  true  that  they-do  not  live  outaide  the  \xk\y  bo 
long  as  on  the  human  mucous  membrane,  and  that  one  observer 
(Spengler)  did  not  find  them  after  one  hundred  and  twenty  da}'s, 
■nd  others  (Wright  and  Emerson)  found  few  only  on  brnslica,  and 
none  ou  clothing  or  on  the  finger  nails.  But  Abel  found  them  on 
children's  building  blocks  after  five  months.  They  resist  desicca- 
tion a  long  time,  in  membranes  (Roux  and  Yersiu,  Park,  Lneffler, 
Gennano),  in  tissues  (Loeffler,  d'Epine  et  de  Marignac),  and  iu  duHt 
(Beyee,  Gennano).  Rapid  desiccation,  even  by  means  of  sulphuric 
arid,  does  not  injure  their  virulence,  w^hich  is  preserved  the  better 
(being  protected  against  oxidation)  the  thicker  the  surrouudiiig  dust. 
Tlie  InttfrT  may  be  the  vehicle  of  contagion.  Moreover,  wfekw  and 
Mouth-s  after  an  attack  of  diphtheria,  bacilli  have  been  and  are  con- 
stantly met  with  in  the  throat,  nose,  antrum,  and  middle  ear.  We 
should  not  forget  that  no  numlier  of  negative  observations  can  out- 
teigh  a  single  positive  result.  And  we  do  know,  those  of  us  who 
We  not  forgotten  the  value  of  clinical  observation,  that  the  iufec- 
*—  -'  iiphtheria  in  Iwdding  and  in  rooms,  whicli  harbored  di]>h- 
y ear  previously,  has  started  it  again  in  newcomers  after  they 
there  long  enough  for  incubation. 

is  no  origin  for  diphtlieria  except  in  contagion.     Sewerage 
fic  to  do  with  it.     In  a  jiaper  ]>ublished  iu  the  TnuiMiu-tions 
1  Congress  of  American  Physicians  and  Surgeonn  (1.S94) 
the  foUowing  concliwions : 


and  attirereaDd 
gn«  off  specific 


rerms  asil  then 
,  bat  the  germ 


the  air  of  &e^ 

will  aink  to  tlM 

Cliokias  el  Ike  mw,  ialmitwlioa  ol  ko*  fiMAorr  refuse,  leakj 
booae  dndae,  sad  aJieww^  of  tn{«  haj  he  fhe  cawnoo  of  sewer  air 
MKcfidiBg  or  beinf^  forred  hmtk  imto  the  haasML  Sat  the  occarreDce 
of  this  eoaplieaAioB  of  airpaaatamBe^  is  rfftara  lo  be  imie. 

WkUerer  rises  from  tlie  eewr  vnier  tlheae  drvnnalukcee  is  offeo- 
sive  and  irritetiog.  A  nxxmber  of  ailaienlB,  iwdnBtTe  perhaps  of 
sore  thrtMdB,  mav  originate  from  tb«a»  eanaea.  Bat  no  specific  dis- 
eafies  will  be  generated  bv  them  except  in  tite  rarest  of  ooaiditioDS. 
For  specific  tif^rxas  are  destroyed  by  the  pcooeas  of  pntrefaotioa  in  tbe 
Hf^wf-T^,  an«l  the  worse  the  odor  the  lees  is  the  danger,  particularlj 
from  iliphtheria. 

The  c^mtri  bating  caus-t*  of  the  latter  disease  are  very  numeroiu, 
and  the  Hearch  for  the  origin  of  an  indiTidoal  case  is  often  nnsacoesB- 
fiil. 

Irritation  of  the  throat  and  nasopharynx  is  a  frequent  source  of 
h>c«l  (Htarrh ;  thin  creates  a  restin»i-place  for  diphtheria  gernis,  whicli 
are  iilii<iuitonH  during  an  epidemic,  and  thus  an  opportunity  for  diph- 
theria is  fnmiahed- 

Of  tljp*  Hjtecific  germs,  those  of  typhoid  fever  and  dysentery  ap- 
|H!ir  i>>  lit*  the  J^jiflt  Bubje<'t  to  deHtruction  in  cesspools  and  sewers. 
ThtHij  dinouHeH  appear  to  l>e  sometimes  referable  to  direct  exhalation 
frnfji  privipH  aud  cnnspotjls,  but  very  few  cases,  if  anVf  are  attributable 
to  lln5  jw;tioij  <jf  Hf*wer  air, 

TJje  iiuponHiljility  or  p^eat  improlmbility  of  the  infection  of  spec' 
fir  diMeuHPH,  <'xi-<'])t  dysent*'ry  and  typhoid  fever,  rising  from  sewe 
ieit^)  «'tir  liouHcH,  jirott^ct^d  nn  they  are,  or  ought  to  be,  by  «ood  tlraii 
urifl  ••Iticioiit  trnpH,  Bhuiild,  however,  not  lull  our  citizens  and  author 
tiim  into  ijidoloiicf  and  careh-HsiiPHs.  For  the  general  health  an  lie 
froiii  rlnTMiiit'jd  (ixhiiijitionH,  and  the  vitality  of  cell  life  and  the  puwe 
of  ruHiHtttUCo  are  uiidermiued  bv  them. 
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SYMPTOMATOLOGY. 

Prodromes. 
After  an  incubation  period  lasting  irom  a  few  hours  to  fourtcHen 


I,  protlroini  may  i>recede  the  chacteristic  Bviupkims  of  diphtheria 
>m  a  few  honra  to  Beveral  days ;  some  of  them  are  identioal  with 
lose  of  other  infectious  diseases.  They  are  lassitude,  heailache, 
[ipneral  malaise,  and  nauaea;  occasioually  vomiting,  seldom  diar- 
more  commonly  constipation;  universal  muscular  sensitive- 
>,  and  some  stiffness  of  the  neck.  The  throat  is  comj>lained  of  by 
chiklreu  as  being  dry ;  the  mouth  is  easily  ojwned,  there  may 
no  discoloration  of  the  fauces,  or  a  hyperiemia  only  which,  as  if  it 
tmnmatic,  may  be  quite  local.  The  touwils  and  pharynx  are 
seldom  sensitive  to  the  touch,  but  the  swallowing  of  fluids  is  rather 
difficult.  In  those  cases  in  which  a  swelling  of  lymph  l>odie8  is 
noticed  near  the  angle  of  the  lower  jaw  at  this  early  x^eriod,  there  is 
paiQon  pressure.  The  temperature  is  Beklf>m  raised  except  in  these 
ouee;  in  them  ner\'ou8  symptoms  are  observed,  such  as  chills  and 
ecmTulsions.  There  is  rarely  a  short  i)haryngejil  cough,  still  Ighh  fre- 
quently a  hoarse  voice,  or  dyspno?a,  or  laryngeal  stridor. 


SymptomB. 

Tlte  Tftroat. — Most  cases  of  diphtheria  begin  in  the  throat.  The 
toosilB  being  large  in  the  young,  and  exposed  to  suiterficial  lesions 
occasioned  by  catarrhal  processes,  aud  to  iujuries  oi  the  epitlieliuin 
(dnring  deglutition),  are  most  readily  iiivadt^d  by  Iwicilli  and  other 
microlkes.  There  may  be  no,  or  a  slight,  or  a  high  elevation  of  t-eni- 
peratore.  This  tliflfei-ence,  like  all  other  h\  nii>t4>iuH,  di'pcnds  on  the 
Tiirions  degrees  of  virulence  of  the  invading  niit-rciorgainHniH,  on  the 
crauhtion  of  the  invaded  tissue,  on  a  groater  (ir  leKHer  degree  nf 
previous  immunity,  and  on  the  different  ]>owera  of  resistance  on  thi' 
part  of  the  patients.  UTien  the  temjieraturo  is  high  (104"'-107  ) 
there  may  be  a  convulsion,  or  vomiting,  or  sometimes  diarrlitea. 
Bot  these  symptoms  of  the  initial  stage  are  rare. 

The  throat  is  re4l,  all  over  in  niosit  case's,  or  locally  ;  ]iio.stly  on  tlin 
U)t»\i,  or  near  it,  there  is  a  grayinh  or  wlittisli  spot,  thn  sizf  of 
tiie  head  of  a  pin,  or  larger.  Sometimes  ihi«  first  iiisjiectiou  reveals 
tibe  presence  of  a  membrane  of  the  same  color  or  browniMli,  The 
imall  grayish  spot  will  increase  within  a  few  hours  or  a  day  until  it 
grows  into  a  membrane,  or  there  are  more  than  oms  four  or  sis  ov 
more,  which  soon  coalesce.  The  membrane  may  be  thin  like  a  film, 
uf  thick;    lying  rather  loose  on  the  mucous  membrane,  or  tightly 
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adhering  so  tliat  its  removal  is  difficult  and  attended  with  a  little 
bleeding;  -whtin  it  in  removed  it  is  reproduced  in  a  few  hours  or  haU 
a  day.  The  j^ayieh  discoloration  is  not  always  membranous;  quite 
frequently  it  is  caused  by  an  exudation  into  the  tissue  and  cannot  be 
removed  at  all.  Then  it  does  not  come  away  at  any  time  but  under- 
goes a  process  of  necrosis,  and  if  it  heals  at  all  does  so  only  by 
healthy  granulations  springing  up  on  the  ulcerating  surface.  The 
neighboring  tisHues,  mainly  the  uvula  when  it  is  covered  with  mem- 
brane, become  oederaatons  and  may  swell  considerably.  Then  d^lu- 
tition,  respiration,  and  articulation  may  suffer  accordingly.  At  first 
the  membrane  has  no  odor.  In  ba<l  eases,  and  after  some  days,  when 
maceration  begins,  there  is  some  odor,  which  may  be  very  offensive 
and  fetid  iu  aeiitic  cases.  In  the  neighborhood  of  the  membranes 
the  lymph  bmlies  will  swell,  the  region  of  the  tonsils  becomes  painful 
on  pressure,  and  there  is  some,  or  much,  swelling,  which  depends  in 
part  tm  the  tumefaction  of  the  lymph  bodies  alone,  and  in  part  on 
that  of  the  surrounding  loose  tissue.  The  face  is  pale  and  sallow, 
may  l>e  bloated  even  in  mild  cases,  and  its  expression  is  liable  to  be 
that  of  iudolence  and  apathy;  in  biui  cases  of  sepsis  and  when  tbe 
veins  tjf  the  neck  are  comjiressed  by  exudation  the  color  may  become 
livid.  There  are  but  few  mild  cases  of  uncomplicated  diphtheria  tliat 
do  iit)t  exhibit  some  cnnstitntioiial  symptoms;  the  pulse  becomes  a 
little  fre(|uent  and  small;  iu  bad  cases  it  is  very  small,  very  frequent, 
or  very  slow.  Thrtse  cases  in  which  the  pharyngeal  diphtheria 
sjireads  into  the  nasopharynx,  nares,  or  larynx  have  their  own  addi- 
tiimal  symptoms;  they  will  be  c»)UHidered  Ijelow,  so  will  be  those 
which  terminate  in  destruction  of  tissue  in  the  throat  in  consequence 
of  deep  ulci^ratinn  and  gangrene,  wliich  may  even  result  (though  that 
nccurreuce  be  rare)  iu  {terforatiou  of  the  soft  palate,  or  its  adhesion 
to  the  jjosterior  wall  of  tbe  fauces. 

The  local  symptoms  of  dijditheria  may  be  very  indistinct,  even 
absent.  As  early  as  ISdlj  I  dt\scril>ed  cases  of  diphtheria  without 
membrane,  this  being  absent  either  in  the  fii*st  stage  only  or  alto- 
gether. At  the  prcHi'iit  time  the  bacteriological  proof  corrolwrates 
what  I  then  Iiad  anijile  reasfnis  to  conclude  from  clinical  facts.  The 
terra  catarrhal  dijfhtln'ria  has  l.>een  accejited  by  many  since,  though 
it  has  been  combated  by  fitln^rs.  That  snch  cjises  may  occur  in 
faniilieH  iu  other  nieml>ers  of  which  well-authenticated  instances  of 
dii»htlieritic  membranps  are  met  with  has  been  sul>Htantiated  by 
many,  among  whom  I  am  glad  to  count  Eaginsky,  To  call  such  cases 
"  masked  diphtheria"  n[>peai"S  unjustifiable,  so  long  aa  the  diagnosis 
is  made,  as  now,  by  the  presence  of  the  Imcillus  and  of  acute  surface 
changes  in  the  raucous  membrane. 
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Di[jlitheria  may,  antl  frequently  does,  present  itRelf,  with  its  soli- 

Jary  (lota  on  the  ttmsils,  in  the  fonn  of  folliciilar  or  lacunar  angina. 

long  before  the  advent  of  a  bacteriological  diagnosis  that  fact  became 

dear  to  me.     Still  the  numerical  percentages  of  such  cases  will  change 

eren according  to  seasons  and  epidemics.* 

This  follicular  form  of  diphtheria  is  often  noticed  in  adults,  and  is 
a  fmiuent  cause  of  communication  of  the  disease,  the  more  easily 
as  admits  are  less  liable  to  suffer  from  constitutional  symptoina. 
Bat  I  never  said  what  I  have  been  charged  with,  that  diphtheria  is 
spread  by  adults  suffering  from  follicular  amygdalitis  (tonsillitis). 
On  the  contrary,  what  I  did  and  do  say  is  that  what  was  called  in  an 
imlividnal  case  by  that  name  and  then  gave  rise  to  diphtheria,  was 
dijibtheria,  and  therefore  caused  diphtheria.  Nor  do  I  say  that 
erary  case  of  follicular  affection  of  the  touwils  is  diphtheria,  and  that 
diphtheria  in  general  is  spread  by  follicular  amygdalitis  in  general, 
but  I  claim  that  this  name  is  too  often  only  a  cloak  for  the  lack 
of  a  correct  or  complete  diagnosis.  "  Follicidar"  and  "  lacunar"  are 
adjeeliTes  describing  a  locality,  nothing  else.  There  are  cases  of  a 
follicular  or  lacunar  amygdalitis  of  a  catarrhal,  a  pundent,  a  fibrin- 
ons,aiid  a  diphtheritic  character,  and  the  name  ought  to  be  drop|ied 
from  our  nomenclature,  because  it  gives  rise  to  mistakes  unless  it  lie 
mmjtlemented  with  a  descriptive  adjective  (Medicfil  Record^  Novem- 
ber 27th,  1886).  This  variegated  condition  of  the  tonsils  and  jiharynx 
was  ako  descrilyed  by  me  in  an  article  "On  Diphtheria  ami  Di]>h- 
Iberitic  Affections,"  in  the  Amertfwt  Medktd  TimeSy  AugUHt  11th  and 
18th,  1860,  and  in  C.  Gterhardt's  «  Handbuch  der  Kinderkraukheiten," 
E,  lfl77. 

The  follicular  form  of  amygdalitis  (dix>htheritio  or  other),  caus- 
ing locnl  and  small  circumscribed  alterations  only,  may  easily  be  mis- 
taken fi>r  a  similar  circumscribed  deposit  which  is  not  in  a  tonsillar 
luciuia,  but  on  some  other  part  of  the  tonsil.  This  imm-tated  dii>h- 
tlteria  is  mostly  seen  in  larger  children,  in  adolescents,  and  in  adults, 
for  the  reason  that  renewe<l  attacks  of  pharyugpal  iuflaramatiou  so 
fcirden  and  cicatrize  the  tonsillar  surface  that  extensive  exudations 
f«D  no  longer  take  place.      The  broad  statement  is   justified  that 


•If  Edmund  Meyer's 55  cuses  of  "typical"  Hngiaa  lacunnris  gave  liim  Btapliy- 
looocciu  anreuB  in  IS,  n  mixture  of  Btaphylocorcus  and  BtrcplococciiB  in  24,  strepto- 
Oectii  pyogenes  id  14,  and  Kkba-Locfflcr  badllua  in  only  3  instances,  he  had  nn 
wperience  different  from  tlioso  of  liCimox  Browne,  Koplik,  ami  Fcit  ("  Actiulogischc 
uj3<iklini8cheBeitragC7.uT)lphthcrii;,"lH9-l.  p.  43).  The  IuIUt  B]irnild  liolil  hini.-5clf 
n»p0O8il)le  U)t  tlic  following  words  litorally  tmnslatefl :  "  U  is  sin  tutuhlMtd  ftn-(  tlmt 
BiMj  cases  of  lacunar  anginte  trre  of  (HpJvtlK'ritic  origin,  tliough  .Tacobi's  itiiinion, 
•ccording  to  which  tbut  is  80,  ha«  become  vntennble  through  bacteriological  research." 
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« 

phfiryttgitis  creates  a  diepositiou  to  diphtLeria  and  to  the  fornmtioi] 
of  large  membniDeB  io  the  very  youug,  and  rather  destroys  it 
causes  only  email  exudationa  in  advanced  age.  But  whether  men 
brane  or  dot,  they  are  equally  contagious.  A  mild  variety  begets  il 
which  is  mild  or  severe,  aa  the  severe  form  may  produce  it**  like,  on 
mild  variety.  This  mild  variety  ia  that  from  which  adults  are  apt  I 
suffer.  It  made  me  proclaim  the  warning  that  there  is  iw  much  diph- 
theria out  of  doorH  as  indoors,  as  much  out  of  bed  as  in  bed.  With 
this  variety-  the  adult  ie  on  the  street,  engageil  in  business,  in  the 
schoolroom,  in  the  railroad  car,  in  the  kitchen,  and  in  the  nursery. 
With  this  variety  parents,  while  complaining  of  slight  throat  trouble, 
which  is  not  heeded,  kiss  their  children  and  infect  them  {Medical 
Herord,  November  27th,  188<3). 

The  confusion  in  regard  to  the  accurate  diagnosis  of  an  individual 
case  is  cjuised  by  the  difiicnlty  of  always  establishing  the  tomiMirarv 
presence  or  absence  of  the  Ivlebrt-Loeftler  bacillus.  Having  noticed 
the  frequent  identity  of  lacunar  "tonsillitis"  with  diphtheria,  C 
Fraenkfil,  E,  Czaplewski,  and  others  "  believe"  that  bacilli  are  actually 
more  coniruon  than  is  generally  assumed,  and  that  numerous  alleged 
cases  of  strei)toc€>ccus  psendodiplitheria  are,  after  all,  caused  by  the 
bticillus,  and  that,  on  the  other  Iniud,  uncomplicated  bacillary  diph- 
theria is  quit«  rare. 

Another  cause  of  confusion  was  the  assum[>tion  that  genuine  bacil- 
lar3'  di[)htlioria  was  the  most  dangerous  form  of  the  disease.  There 
was  a  time  when  the  iliagnosis  of  diphtheria  was  matle  by  the  ora- 
iiJscinutH  from  the  termination  of  the  case:  if  the  patient  died,  it  was 
tli]>htlu>ria ;  if  U(it,  not.  The  advent  of  the  bacillus  has  changed  that; 
tlio  biH'illuH  case  is  at  once  made  out  to  be  the  most  dangerous  and 
fatal  rase.  Nothing  is  morB  erroneoUH.  As  a  rule  the  uncoia plicated 
iincilliisca.se  is  not  among  the  fatal  cfisos ;  as  a  ride  the  uncompli- 
catt'il  stn»]4ococcus  case  is  not  fatal;  but  the  mixed  case  is  omiuous. 
The  oliminati(m  or  non-appearaueo  ttf  one  of  these  components  is  a 
favoralile  occurrence,  Tho  latc'st  illustration  of  this  fact  is  the  report 
of  Strasabnrger,  who  stat<?H  that  thn  large  majority  of  dijihtlieria  suf- 
ferers in  B<*iin  fiirricd  Klclns-LocHlcr  Ijacilli  which  were  conqvara- 
tivf'ly  h!trjiilf'SH.  Tln-si'  mild  cJisc'S  were  not  complicat*Hl  with  strep- 
tococci, wliicli  Were  pii-st-ut  iiM'vcry  grave  case. 

Skill.  An  erytheniat'4iuH  eruption,  more  or  less  general,  appears 
sometimes  on  the  skin  immeiliatcly  with  the  invasion  of  diphtheria, 
or  after  a  few  da.vH  only.  It  is  either  evanescent,  scarcely  "visible  for 
more  than  a  few  hfjurs,  or  covers  a  large  surface  and  remains  uome 
days.  It  has  been  mistaken  for  scarlet  fever,  but  is  not  generally  at- 
tonded  with  a  high  temperature  and  with  the  intense  stomatitis  and 
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^ksaaitis  of  scarlatina;  by  the  lower  temperature  it  is  also  distin- 
gaiflhed  from  the  erythema  which  i«  liable  in  predisposed  infants  or 
children  to  accompany  many  feverish  diseases. 

This  eruption  of  diphtheria  does  not  appear  to  be  proportionate  to 
the  seriousueaa  of  the  illness.  At  all  events  it  has  nothing  in  com- 
lon  witli  ervsipelas,  which,  however,  is  apt  to  accompany  such  cuta- 
'ikeoas  diphtheria  as  follows  alirasions  of  the  skin,  and  is  found  on 
tracheotomy  or  other  wounds.  Such  local  deposits  of  diphtheritic 
ibranes  are  often  found  on  the  local  denudations  of  scratch 
ronnds,  eczema  sores,  or  vesicatories.  They  are  apt  to  remain  local; 
but,  on  tlie  other  hand,  in  many  cases  in  which  the  first  localization  of 
dijththeria  is  in  the  skin,  it  will  affect  the  neijsjhboriu^;  lymi>li  bodies 
iind  infect  the  whole  body.  As  a  nile,  however,  it  is  amenable  to 
ij  and  effective  treatment,  and  that  is  why  Trousseau  declared 
mo«t  cases  of  cutaneous  dii)hthpria  to  be  devoid  of  danger. 

In  connection  with  these  cutaneous  alterations  may  be  mentioned 

the  more  or  less  local  or  general  emi>liysema  which  occurs  some- 

during  or  after  tracheotomy.     I  had  that  disagreeable  experi- 

a  number  of  times,  on  account  of  my   preferring  to  operate 

l3'  below  the  thyroid  gland.     There  the  mediastinal  tissue  is 

''tonetimes  injured,  ami  duriug  the  iuteuae  dyspnoea  a  local  emphy- 

nma  of  the  gubcut^ineons  tissue  is  the  iustantaneous  result.     Even 

frrim  a  slight  rupture  of  pulmonary  alveoli  much  air  will  escape  and 

.the  whole  body  may  become  transformed,'  as  it  were,  into  a  bulging, 

ferepitating  balloon. 

Extensive  oedema  is  sometimes   noticed,  even  without  albumin- 
aria. 

In  connection  with  the  alterations  of  the  skin  petechia  ,  parj>ura, 
and  ecchymosee  may  be  mentioned,  though  indeed  they  might  find 
^thsir  proper  place  also  under  the  head  of  the  organs  of  circulation. 
ce  scarlatina  and  still  more  measles,  and  indeed  all  inlecttous  die- 
diphtheria  (principally  the  mixed  bacillus  and  streptococcus 
'^lafeetioD).  mainly  when  the  rayocardinm  is  altered  and  when  blood- 
TfMWnln  HTC  iilintiiii  li  i1.  will  result  in  effusion  and  either  small  or  large 
pxtrarasations.  Beside  the  latter  in  its  different  forms  urticaria, 
scTsipelas,  and  variola-like  enijitioua  will  be  observed.  There  is, 
iKywerer,  no  eniption  that  is  pathognnmouie  of  genuine  dijjhtheria. 

Th«  local  legion  of  the  raucous  membranes  gives  rise  to  bloody  dis- 
charges from  the  nares  or  the  i>harvnx.  When  sepsis  is  very  intense 
and  gangrene  deej^er,  actual  hemorrhage  will  occur.  The  large 
majority  of  dangerous  or  fatal  hemorrhages  come  from  tracheotomy 
wouuiIh,  now  and  then  i>erhaps  from  mere  ])ulmonary  hypersemia 
and  afKiplex.v,  sometimes  after  the  kujsening  of  membranes,  or  from 
Yin.' xvu.-n 
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erosion  of  larger  blood-vesBels.  Now  and  then  the  pressure  of  an  ii 
proper  tracheotomy  tube  would  cause  it,  as  in  Ganghofner's  andi 
Maafi's  casea  of  hemorrhage  from  the  innominata,  sometimes  theaepti 
destruction  of  a  carotid  artery,  aa  in  a  case  described  by  me 

actions  of  the  Association  of  American  Physicians,  1898),  or  that 
other  large  blood-vessels  woulil  lead  to  a  fatal  termination  from  pr 
fuse  bleeding. 

Nose. — The  diphtheritic  membranes  spread  quite  often  from 
throat  tt>  the  uawjil  cavities,  mainly  when  the  i)Osterior  aai>ect  of  the 
uvula  is  affected.  The  latter's  fiequent  contact  with  the  ix)steri(H 
wall  of  the  pharynx  during  deglutition  exposes  the  posterior  wall  of 
tlw  ijLjiiyux  as  well.  In  many  such  cases  the  membrane  is  very  thick 
and  dense,  and  a  [it  to  obstn.ict  the  nasal  passages  sometimes  to  sucb 
an  extent  as  to  close  them  entirely.  Usually  there  is  no  or  verj 
little  miHid  discliarge;  but  articulation  lieconies  "nasal"  and  the  voice 
"thick"  very  soon,  and  respiration  is  hampered.  The  deep  facifll 
l\my)h  bodies  near  the  angle  of  tlio  lower  jaw  are  more  or  less  swollen. 
\Vhene\er  they  are  so,  the  nasoi)harynx  whould  be  examined. 

Primar)'  diphtheria  of  the  nose  (diphtheric  or  diphtheritic  rhi- 
nitis) is  of  frequent  occurreure.  Either  without  any  prodromi,  or 
during  or  after  an  acute  or  a  chronic  nasal  catarrh,  with  much  or 
with  little  discharge,  there  is  a  tliio,  serous,  or  slightly  flocculent 
secretion  wliich  is  more  or  less  profuse,  sometimes  not,  sometimes 
slightly,  otlier  times  iutousoly  fetid.  Hence,  during  the  prevalence 
of  a  diphtheria  epidemic,  every  nasal  (or  pharyngeal)  catiirrh  re- 
quires immediate  attention.  This  primary  form  ma}"  also  lead  to 
tiie  exudation  «>f  thick  membranes,  as  described  above;  the  general 
conKecutiveKymi>ti>ms  k<j  much  to  lie  dreaded  do  not  depend,  however, 
on  tlie  thickness  of  the  membranes.  On  the  contrary,  in  many  cases 
with  only  thin  membrauouH  deposits  the  lymph  bodies  are  more  af- 
fected, and  the  eiFect  of  the  toxin  Iw-'comes  painfully  visible  in  the 
either  very  slow  or  r:q>id  and  feeble  pidso  with  all  the  other  symp- 
tfjms  of  a  generalized  sepsis.  The  cervical  adenitis  has  but  little 
tendency  to  suppuration;  but  a  gangrenous  degeneration  takes  place 
mainly  in  tlie  mixed  infections,  or  chronic  hyperplastic  infiltrations 
tell  their  tales  f<»r  years  to  come.  There  is  no  more  dangerous  form  of 
diphtheria  than  that  of  the  nares.  Still  more,  however,  than  the  foul- 
smelliug  cases  are  to  Iw  feared  tliose  which  exhibit  few  membranes, 
init  at  an  early  pe]-iod  a  sanguinoleut  discharge.  In  these  not  even 
the  lymph  bodies  may  swell,  but  absor]>tion  will  hike  place  directly 
through  the  blood-vessels,  which  are  open,  as  is  i>roved  by  the  very 
j^resenco  of  blood  in  the  discharges. 

So  long  as  the  final  clinical  diagnosis  of  diphtheria  dei>ends  on 
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the  presence  of  the  bacillus,  if  found,  in  tlie  membrane  or  in  the  diti- 

ebrge,  the  numberleBs  papers  strutting  about  the  magazines  to  prore 
either  the  innocnousness  or  the  dangeroaanesa  of  fibriuoun  rliinitia, 
oragun  the  presence  or  absence  of  bacilli  in  fibrinoua  rLinitis,  or  its 
ability  or  inability  to  cause  faucial  or  laryngeal  diphtheria,  are  super- 
inoDs  vaporinga  of  single  observations.     TVTieiiever  uawal  diiihtheria 
is  diagnosed  in  any  of  its  forms,  or  even  strongly  suspected,  danger 
ihonld  be  assumed  to  exist.     In  most  cases  the  infection  is  mixed, 
very  mixed.     Edmund  Meyer  {Archie  fib-  Larifngoloyie  and  Ehinolo- 
y»,n'.,l896)  found  in  twenty-two  cases  of  "fibrinous  rhinitis,"  nine 
times  streptococci   and  staphylococci  albi   and  aurei,  and  thirteen 
times  Kiebs-Loeffler  biicilli ;  Guarnaccia,  in  his  cases  of  "  caseous  rhi- 
nitis," found  Klebs-Loeftler  bacilli,  streptftcocci,  st^iphylococci  aurei 
•od  albi,  sarcina  lutea,  bacillus  subtilis,  bacillus  proteus,  leucocytes 
ooalaiiiing  microbes  in  their  nuclear  protoplasm,  and  streptothrix  alba. 
The  cotrjnuctiva  of  the  upper  (more  frecjuently)  or  the  lower  eyelid 
beoomeB  diphtheritic  either  primarily  or  secondarily  (when  the  nose 
and  lacrymal  ducts  are  jirimarily  affected).     Diijhtheritic  cunjunc- 
farifa's  is  not  a  frequent  disease — sometimes  I  do  not  see  a  case  in  a 
rear;  thirty -five  years  ago  it  was  frequent  and  destructive.     Evidently 
tie  epidemirs  differ  in  regard  to  virulence.     Usually  the  membrane 
spreatls  rapidly  from  on©  eyelid  to  the  other;  when  tlie  jjalpebral 
conjonctiva  is  smooth,  dry,  and  pale  while  that  of  the  ImlbuH  is  che- 
mosed,  the  whole  lid  becomes  red,  swells  and  stiffens,  and  a  memliraue 
is  first  def>o8ited  in  floccules,  which  soon  coalesce  into  solid  masses. 
These  are  so  thick  as  to  press  upon  the  cornea,  which  sj>eedily  be- 
comes hazy  and  ulcerates.     Perforation  takes  place,   the  iris   pro- 
lapses, and  sometimes  the  eye  is  destroyed  within  a  single  day.     It 
takes  the  membrane  a  few  days  to  begin  maceration. 

The  accurate  difigDosis  of  the  character  of  the  membrane  should 
be  made  in  the  usual  way;  in  many  cases  simple  film  iireparations, 
to  the  exclusion  of  cultivation,  are  sufficient.  It  is  clainied  Ivy 
Moray  {Anwdtft  d'octdistiijue,  April,  1895)  and  Sydney  Steveustm 
(Bntteh  Medk-al  Journal,  June  18th,  1898)  that  «iuite  often  the  dis- 
charge from  the  eye  contains  only  that  microbe  which  is  the  cause  of 
the  infiammation.  There  is  only  one  source  of  confusion  likely  to 
.,  that  lietween  Klebs-LoefUer  and  xerosis  bacilli.* 

Dufo  poinU  of  distlDCtioQ  are  (according  to  Sti-veusou)  ;  t.  Both  Btein 

etbfxl,  but  tUe  dipJitheria  orgaDigm  loses  its  gfiitijin  vidlct.  when  in 

,1  more  quickly  than  tUe  xeroals  bacillus.      2.  Kk-bs-L,OL*lltiT  bacilli 

.n  add  reaction  when  grown  in  neutral  bouillon  or  milk,  wliilc  xtTosia 

do.     8,  The  latter,  when  inoculated  icto  guinea-pigs,  cause  nothing 

elling  at  the  site  of  the  puncture. 
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According  to  Ammaim'*  the  cornea  may  be  affected  by  the  Klebe- 
Loettler  bacillus  alone,  but  ia  mostly  invaded  only  when  strepto-  and 
«taphyIococci  are  present.  Onoe  he  found  non-vimlent  bacilli  to- 
gether with  the  virulent. 

The  ear  is  liable  to  take  part  in  the  diphtheria  of  the  naso- 
pharynx. Membranes  may  continue  into  the  funnel-like  aperture  o( 
thu  EuNbicbijiu  tulje,  which  in  the  young  is  relatively  larger  than  in  the 
ftdult,  f)r  the  Hpecific  catarrh  (a  mere  surface  diphtheria)  may  extend 
InUi  the  QiiJiUe  ear.  iSince  I  collected  what  little  literature  there  was 
in  1HH<J  ("Treatise/'  p.  75),  instances  of  that  kind  have  multiphed. 
Tlie  druMi  menibranp,  the  external  meatus,  and  the  lobes  are  subject 
to  di|»htheria  wheu  the  surface  epithelium  has  been  injured.  A  com- 
plication with  erysijjelan  I  Haw  thirty  years  ago  on  the  external  ear  of  a 
newly  born  chil<l ;  in  olilcr  children  I  Ijaveseen  that  same  unfortunate 
crmi plication  <luriuK  bail  e[ndeniic9;  also,  without  eryaiijeias,  a  pan- 
ji^reiioUH  disiiitegnitioii  of  the  cheek,  of  the  external  ear,  sometimes 
diiwu  into  tlio  lirmeH,  witli  all  the  possibilities  arising  in  the  various 
ffirniH  of  otitis  media  and  ostitis.  While  some  died  of  sepsis,  others 
would  Huccumb  t(»  thrombotic  obntructions  of  a  ainua. 

Thfi  k'uhn  ifH  are  liaise  to  jjarticijiate  in  most  infectious  diseases, 
rn<Mi  in  iho  cftrnnion  forms  of  [iharyn^^itis;  in  none  more  so  than  iu 
(lifjlitln'tia,  no  niatti^r  whether  mild  or  grave.  Evidently  the  irrita- 
tion 4'nuHi>d  by  tim  eliminatiou  of  the  toxin  damages  either  merely  the 
fiiiictiojirt  or  the  Hnl)stan<'B  of  the  kidneys.  Albuminuria  is  seen  earlv, 
nhotit.  llin  tliiid  or  fourth  day,  even  on  the  second,  in  jierhaps  one-third 
of  all  tlmi  casfiH,  whil(i  the  quantity  of  the  urine  is  rarely  diminished, 
Moun'tiines  i'jrrcaHed.  Blood  there  is  very  rarely,  even  in  septic  cases 
li*HH  frnjuejitly  thjiu  iu  scarlatina.  Urea  is  present  iu  normal  or  fair 
(|Uiintiti<'H,  and  the  sjilts  are  nearly  normal.  Cylindroids  (muoiu)  and 
Mornetinies  h\  aline  casts  are  found  in  these  simple  cases  in  which  the 
allmuiin  may  he  present  a  few  days  or  ft  week,  without  exerting  an  in- 
dijeuce  cm  either  the  teiapcratnre  or  the  other  symptoms.  Some- 
tiines,  after  hnvin^  liei^n  ipiite  co]nous,  it  disaj»[)ears  very  suddenly. 


Tlic  Xf-roHiH  limilhiHiH  hclicvcd  by  Stiliiiii/.  tu  beidt^ntica]  willi  tbe  KlebH-Loftflfr. 
Its  iiilrr<>si;oi)inil  fcaniri'H  vurv,  but  not  iiiirro  an  Ibati  those  of  tbe  latter  find  of  tbe 
"  pH(ni(bvbiirilliis. "  It  ilifTt-rs  in  flif.s  nho  tbiit,  though  it  is  alwnys  combined  with 
Hlrt'pnimi'i  i,  tt  Is  not  hplii.-vcd  to  be  vlnilent.  innsmuch  a.^  it  cbx^a  not  cause  dipb- 
Ibi'riti.  sun.  (lure  is  a  rnsr  of  vn?i  Hippel — esiimiiied  liy  C.  Fraenkel  also — which 
provtil  llio  vinib'iirc  nf  llic  sutusIs  biicilins.  It  wii8  met  with  in  llie  conjunctival 
wu- i>f  Ji  Minn  wbii  bail  bruii  npiTjiti-rl  upon  for  cataract.  It  whs  found  to  be  very 
virulent  io  iviiinuvl  L•xpt'rinu.'l^tatio1l,  tliou^h  en  tbf  eye  of  tbe  patipnt  there  was  no 
kind  of  Jiitlniiiinatinii,  Irast  uf  nil  dipbtlieria.  Tbe  abaence  of  diphtheria,  however, 
ill  fill'  prrsrnic  nf  Kh-hs  Lix-tJlcr  bnrilliis  im  riufous  membmnes  is  a  frequent 
0(?curri'Uco. 
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Actual  nephritis  is  not  so  frequent  as  iu  searlatina,  but  it  occurs. 
Hyaline  casts  in  larger  numbers,  turbid  cells,  small  granular  casts 
are  the  first  microscopical  Hymptoms,  which  may  Ije  followed  hy  large 
granular  oasts  and  occasionally  only  a  few  red  blood   cells.     The 
ttrine  becomes  scanty,  the  skin  more  pallid,  the  collapse  more  in- 
tenae.    In  this' nephritis  of  diphtheria  there  is  less  oedema,  less 
dropsy,  less  urtomia  than  in  that  of  scarlatina  or  other  complications. 
CoivQlsions  are  not  even  so  fretiuent  in  this  stage  as  the\-  may  l>e  in 
the  incipient  stages  of  such  cases  as  begin  sudcleuly  and  with  a  high 
tempeTature.      The  patients  die,  now  and  then,  without  losing  con- 
scionsneHS  to  their  last  hour.     A  fatal  terminatifm  is  not  so  common 
MID  other  complications.     When  albumose  is  f<juudj  together  with 
coneiderable  albumin,  Berlin  {Jtli'mchier  vtedivimsche  Worheim'hrifi , 
No>42,  1897)  l>6lipve9  the  prognosis  to  be  rather  favorable.     Still  in 
most  of  til©  cases  at  the  clinic  of  Btrassburg  iu  which  he  made  his  ob- 
servations, the  renal  complications  were  only  ti*ifling. 

Tlie  \tronehi  and  the  hmgs  participate  in  various  ways  and  at  vari- 
oiM  times.     The  psendomembrane,  whether  streptococcic  or  bacillary , 
iIe«ieDda  into  the  ramifications  of  the  air  tubes,  or  it  is  first  formed 
in  tlipse,  where  it  may  Iwcome  Iocali;!ed  or  wlienee  it  may  a.scciud. 
Ttijj  "fibrinous  bronchitis"  may  nm  a  rapid  or  a  slow  ctmrse.     After 
tie  pseudomembranes  have  been  thrown  oflF,  a  mucopurulent  inflam- 
rantion  may  remain  and  prove  dangerous  to  the  exhausted  patient. 
Palumnary  cedema,  with  intense  bronchial  hypericmia  and  extenHive 
dilatation  of  the  blood-vessels,  results  from  the  rarefaction  of  air  in  the 
Joiipa  during  laryngeal  obstruction.     This  form  can  bo  lM?Ht  observed 
Jnring  a  tracheotome'  when  it  ie  made  after  a  long  duration  of  Ht<*nosis; 
an  incredible  amount  of  (edematous  fiuid  will  ascend  from  the  trachea 
Mtler  such  circumstances.     The  intense  brtmchitis  accompanying  it 
is  frequently  the  forerunner  of  elevations  of  temperature  and  f>f  bron- 
chopneumonia within  one  or  two  days.     Broncho-  or  fibrinous  pneu- 
monia may  also  follow  the  aspiration  of  membrane  (as  well  ns  of  food) 
(luring  dyspnoea.     The  microbic  nature  of  tlie  membrane  determines 
frer|uently  the  microscopic  character  of  the  consecutive  pneumonia, 
which  may  he  simply  pyococcic  but  ft7)|)earH  to  lie  mostly  attended 
with  or  caused  by  the  Klelis-Loeffler  bacillus  (Wright,   Kanthaek, 
Stephens,  Flexner).     In  the  septic  form,  or  under  ordinary  circum- 
stances also,   a  gangrenous  pneumonia  has  been  observed.      Most 
pnetimonias  observed  in  diphtheria  accompany,  or  are  deitendent  on, 
the  laryngeal  form   (croup).     That  is  why  x>ercuHsion  an<l  ausculta- 
tion do  not  yield  so  conclusive  results  in  such  cases ;  ftir  duluess  may 
be  found  over  a  merely  atelectatic  area,  and  the  re.sjtiratory  murmurs 
«  obecnred  by  the  transmitted  sawing,  loud,  laryngeal  sounds.     Still 
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when  tlio  liitLerto  low  temperature  is  replaced  by  a  high  one,  aaJ  the 
normal  loug-drawu  iuapiration  of  uncomplicated  larj'ngeal  diphtheria 
(croup)  gives  way  to  great  frequency  of  respiration,  the  suspicion 
pointing  to  pneumonia  becomes  almost  a  certainty. 

Like  strepto  and  staphylococci  the  Klebs-Loeffler  bacillus  is 
found  in  tuberculous  lungs.  It  ia  easily  seen  that,  as  it  is  fre<iueDt 
on  t!ie  mucous  membranes  of  the  upper  jiart  of  the  re8|>iratory  or- 
gans, it  may  readily  appear  in  its  lower  distributions.  Whether  it 
ratjdities  the  tuberculous  disintegration  remains  an  of>en  queation, 
The  influence  of  the  strejitococcus  on  the  tulwrculous  process  is  as- 
sumed 1>\'  all  to  be  jiowerful  for  evil.  While  it  is  possible  and  appeare 
to  be  proven  that  the  presence  of  streiitococci  interferes  with  tbe 
growth  of  Klebs-LoetHer  bacilli,  other  observations  have  shown  that 
under  certain  circumstances  the  non-virulent  bacilli  may  become 
viruleut  under  the  influence  or  in  the  presence  of  streptococci  (Schutz 
in  the  Jkriitier  klinim-he  JVocheim-hri/tf  April  18th,  1898). 

The  (rsophaguH  rarely  participates  in  the  diphtheritic  aflfection 
of  the  pharynx  beyond  a  distance  of  from  2  to  3  cm.  where  its  tissue 
is  healthy.  If  it  in  not  ht^althy,  for  instance  near  cicatricial  contrjif- 
tious,  membranes  may  1h^  found  at  any  place.  They  may  be  depositwl 
loosely  on  the  mueouH  membrane  and  easily  floated,  or  may  be  em- 
l)edded  in  the  tissue,  and  then  lead  to  necrosis. 

The  stomarh  participates  in  the  symptoms  of  incipient  diphtheria 
by  vomiting,  which,  however,  is  not  frequent.  Gastric  pain  aiid 
V(uuitinj^'  may  precpde  cardiac  paralysis.  Membranes,  liowever,  are 
found  in  excepti<inal  cases  only.  In  one  I  concluded  they  were  swal- 
lowed before  death.  TIjo  hiff-sflnal  tract  has  diphtheritic  (dysenteric) 
membranes  in  the  rectum  and  colon,  sometimes  in  connection  with 
pharyngeal  (and  nasal)  diphtheria.  Mixed  (bacillus  and  strepto- 
coccus) infections  are  sometimes  complicated  bv  a  septic  diarrlitea 
with  gnngvoimns  fictor,  and  at  the  same  time  with  jairpura,  nephritis, 
and  intestinal  hemorrhages.  Schwabe  has  repoi-tpd  the  case  of  a 
physirian  ^vho  died  of  a  septic  diarrhcea  crmtracted  by  swallowing 
mombraues  asjurated  fmm  a  tracheotomy  wouud. 

The  cases  of  dii>]itheria  (»f  the  htaddej',  vagitm^  and  penis  recorded 
by  me  in  my  "Trentise"  of  IPSO,  pp.  8()-00,  do  not  bear  perhaps  the 
present  test  of  Ijacteriologit-al  iliaguosis.  But  several  cases,  so  veri- 
fied, of  diphtheria  of  the  vagina  and  of  circumcision  wounds  have 
l>een  seen  by  nm  since.  One  of  the  former  was  met  with  in  a  case  of 
na80])haryngeiil  di[>htheria,  two  of  them  were  followed  by  a  faucial 
affection,  one  of  these  was  puerperal.  The  inguinal  lymph  bodies 
wer*^  not  raucli  affected,  but  a  slight  swelling  I  never  missed.  Oup 
patient  with  dii)htheria  of  a  circ  L,  neglected  and  gar 
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grenous,  died  with  large  ingniual  adenitiB.  Niaot,  Eimiiu,  and  J. 
Whitrid^e  Williams  {Ameinmn  Journal  of  Obstefries^  August,  1898) 
rexK)rt  cases  oi  diphtheria  of  the  vagiua  (and  uterus).  In  the  caa©  of 
the  latter  the  woman  was  (i>oflaibly)  infected  bj  the  phyBiciau.  Her 
new-bom  baby  and  several  other  children  caught  the  disease  from 
ter,  and  the  biiby  died. 

There  is  rarely  a  case  of  diphtheria  in  which  the  lymph  Iwdifs  in 
the  neighborhood  of  the  diseased  locality  are  not  affected.  The  latter 
determiuea  the  swelling  which  ia  to  take  place.  Previous  remarks 
eiplaiu  why  a  diphtheria  Limited  to  the  tonsils  doee  not  cause  much 
swelling  of  the  lymph  bodies,  or  why  that  of  the  vocal  cords  when 
vmconj plicated  exhibits  no  secondary  adenitis  at  all,  and  why  a  nasal 
tlipbtheria  with  sanguiuolent  discharge  from  open  blood-vesHels, 
though  constituting  a  formidable  variety  of  the  disease  (the  toxin 
being  iotrtxluced  directly  into  the  blood  circulation),  should  show  no 
tumefied  lymph  bodies*  These  are  irritated  by  the  absorption  from 
tbedisea-sed  surface,  the  swelling  corresponding  both  to  its  hwality  and 
thegrarity  of  the  case.  Bacillary  diphtheria,  not  or  but  little  com- 
plicated with  streptococci,  shows  less  adenitis  than  when  the  aflFectiou 
is  thoroughly  mixed.  Simple  streptococcic  membranes  yield  more 
aflenitia  than  a  mild  bacillary  diphtheria.  That  is  why  so  many  cases 
f>f  scarlatina  in  which  the  complication  with  streptococci  ia  more  fre- 
f  qaent  than  that  with  bacilli,  have  more  faucial  and  cervical  tuniefac- 
tiou  than  di[jhtheria.  Suppuration  ia  leaa  common  in  the  Klebs- 
Lfeffler  affection — Lennox  Browne's  opinion  notwithstanding — than 
in  tJie  streptococcic  or  in  the  mixed  affection.  Large  abscesses  are 
not  fre<iuent  Though  the  swellings  be  ever  so  immense  in  mixed 
iafeotioDs,  they  do  nf>t  abound.  There  may  be  many  of  them,  l>ut 
tli6j"are  mostly  small.  The  degeneration  which  takes  place  is  rather 
4  necrosis  and  gangrene  than  su])puration. 

The  seat  of  the  adenitis  corresponds  with  that  of  the  diphtheria. 
The  posterior  nares  correspond  ivith  the  deep-seated  lympii  bculieH  be- 
low and  near  the  angle  of  the  lower  jaw  to  such  an  extent  that  tliis  diph- 
theria, though  no  membranes  be  visible,  may  thus  l>e  diagnrmticated. 
In  very  grave  cases  the  swelling  will  even  extend  t<i  the  paintitl. 

The  heart  is  probably  affected  in  every  case  of  di]>ht]i»'ria.  In 
Gerhard's  "  Handbueh  der  Kiuderkrankheiten, "  Vol.  II.,  1877, 1  men- 
tioned the  symptoms  with  their  anatomical  foundation  which  I  char- 
acterized aa  extravasations,  ecUnlar  and  nuclear  alterations  (myo- 
cardial), and  endixrarditis,  first  mentioned  by  Bridges.  Among  17 
autopsies  recorded  by  Reimer  there  waa  fatty  degeneration  of  the  heai"t 

ki,  and  ecchymosis  of  the  myr>cardium  in  3  cases.     In  addition  to 
hypertemia  of  the  aMominal  viscera  there  were  emboli  of 
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the  liver  in  3,  with  capillary  Lemorrbages  iu  its  peritoneal  ooTenng 
in  1,  and  emboli  in  the  flj>leen  in  5  cases. 

The  symptoiDS  do  not  alwa\  s  corresiKJiid  with  thft  tangible  ana- 
tomical fhangeB.  The  results*  of  the  thousands  of  anatomical  anit 
microscopical  exumiuatious  which  have  been  made  these  forty  yearc, 
tlirmgh  thfy  be  iiusuffieient  to  explain  the  physical  foondations  of 
the  morbid  «yiuptoma,  do  not  justify  the  establishment  of  a  "diph- 
theritic fever,"  which  I  resorted  to  in  1860  for  the  purpose  of  classify- 
ing jiiHt  such  cases  in  which  the  symptoms  did  not  appear  to  be 
bjised  on  ijjilpable  chauj^es.  There  is  no  cajse  ever  so  mild  apparently 
that  will  not  affect  the  heart's  function  at  once  to  a  certain  extent. 
From  itiild  t*Hses  to  the  gravest  there  are  g^radual  transitions.  The 
skiit  is  imje,  yellowiKJj,  liviil,  cyanotic,  sometimes  the  lividity  and  cya- 
nosis are  quite  localized,  the  pulwe  is  feeble,  mostly  frequent;  in  bad 
cases  HotiietiiiM'H  slow,  often  irrej^ular  and  intermittent;  iu  the  worst 
cases  riliform  wlien  near  or  over  2(X),  a]»i)arently  of  nornud  volume 
(still  cciiiipressible)  when  quite  slow  (30-50),  sometimes  dicrotic,  or 
Kiillofihj^.  The  heart  is  sometimes  still  more  iiTe>,;nlar  than  the 
aHerial  pvilse.  Its  trauaverse  diameter  is  euhir^ed,  mainly  over  the 
ri^ht  vejitricle;  the  sounds  are  muffled  and  drawn  out,  and  in  this 
way  audible  over  a  lurg(A  surfnco.  Real  laellows  murmurs,  when  local- 
ized, ani  met  with  in  endocarditis  only.  The  comjjlex  of  symptoms 
belongiuK  to  actual  parenchymatous  myocarditis  will  generally  not  set 
in  Iwfitro  tbo  end  of  the  first  week.  Turbidity  of  ceU  structure,  fattv 
or  wax\'  de^eneratinij,  uud  loss  of  cross  striatif>u  are  the  auatomicAl 
cljanges  which  have  been  verified  hundreds  of  times;  they  correspoml 
b)  a  certain  decree  of  cardhic  incompetency  and  are  probably  due  to 
the  inihit'iK'e  of  tlie  di[)litlu"i'i:i  toxin  only. 

Mollard  and  Regautl  iJttiKfIi',>i  Jc  I' Tusfifttf  PnAfenr,  1897)  found 
afFi'ction  of  tlio  Tn.vorardiuni,  t<igotlier  with  clianges  in  other  viscera, 
ill  evrry  one  of  th*'ir  eighteen  cases  of  experimental  diiihtheritic 
intoxication.  Ots-iiHionnlly  it  wits  confined  to  the  muscular  tissue, 
wliich  Iwcame  abnorrnnlly  .striated  and  sometimes,  through  disintegra- 
tion of  micloi  Hn<l  protojilasni,  was  destroyed.  Others  report  the 
ixresenee  of  inimerons  nii<-h>ar  alterations  in  the  cardiac  muscle 
(Kret/,\  auf»ther  (Hibhavd,  Bostou  City  Hospital,  1898)  "in  the  vagus 
some  evidence  of  di^j^fncrativn  changeH," 

Tins  firrr  is  enlarged  and  easier  to  feel  than  the  spleen.  Its  size 
and  resistance  may  increasi^  treuiendously  when  the  circulation  be- 
c<imes  sluggish  under  the  inHupucc  of  general  exhaustion  and  se|i8is, 
and  of  myocardial  changes.  Jaundice  is  met  with  in  very  grave  and 
sejttic  cases. 

The  tfpleen  is  enlarged  iu  most  cases,  but  difficult  to  palpate  be- 
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CttQge  of  its  softness,  and  to  percuss  because  of  the  tympamtes  which 
irefmently  atteuda  the  disease.  Even  uuder  uorinal  circumstances 
the  [)ercua8ion  of  the  sfjleen  in  the  very  young  ia  not  a  successful  pro- 
cedure. 

In  Reimer'a  cases  the  blood  was  frecjuently  normal,  very  often 
vakry  and  flark,  at  times  leucocy  totic ;  the  latter  condition  was  also 
noticed  by  Bouebut  and  Labadie-Lagrave,  Wunderlich  reported  two 
04868  (if  Hwlj^kin's  disease  which  develojied  during  dii>htheria;  Bon- 
chutaud  Dubrisay  found  leucocy toais  with  considerable  di8[jroiiortiuu 
in  tte  number  of  red  and  white  cells,  which,  however,  was  not  great 
enougli  to  justify  the  diagnosis  of  leucocy  thaemia.  Many  examinations 
ol  the  blood  have  been  made  since,  all  with  similar  results.  Thug 
Gnbritohevsky  found  hyperleucocjtosis  in  every  case  of  diphtheria. 
Itigpreatest  in  fatal  cashes;  during  convalescence  and  after  the  injec- 
tion of  antitoxin  it  diminishes,  A  progressive  hyperloucocytoHiH  in 
diphtlieria  justifies  a  biid  ]»rngno8is,  and  the  analysis  of  the  blond 
giv«  a«ef ul  information  regarding  the  value  of  treatment.  Ordinarily 
the  white  cells  vary  lietweeii  11,450  and  25,(XHJ,  and  in  fatal  cases 
between  29,500  aud  51,000.  J.  L.  Morse,  who  quotes  Gabritchevsky, 
coDMs  to  similar  conclusions  (Boston  City  Hospital  Reports,  1895). 

Thenen'ous  system  is  profoundly  aifected  by  diphtheria.     During 
the  first  days  of  a  pliaryngeai  diphtheria  the  soft  palate  may  bo  swell 
as  to  interfere  with  respiration  and  deglutition.     In  inrfst  cases  an 
iini»rov6meut  will  take  place  with  the  restitution  (jf  the  tissues  to  a 
^ly  normal  size,  aud  the  local  paralysis  will  be  only  apparent.     In 
f'ther  I'iises  this  apparent  paralysis  may  change  into  an  actiial  ouo  in 
Uiesecood  or  third  week  or  later.     Usually,  however,  the  diftii-uUitH 
»f  respiration  and  deglutition  are  moderate — indeeil,  paralysis  is  liable 
to  follow  apparently  mild  cases  in  preference  to  those  which  exliilnt  a 
Tust  amount  of  pharyngeal  exudation — and  after  convalcsceueo  hus 
wtnaUy  set  in  or  progressed  for  some  time  a  i^culiar  aiTay  of  symp- 
toms will  make  its  appearance.     Usually  the  i>aralysis  begins  in  the 
tifoat,  the  uxTila  api>ear8  elongated,  the  soft  palate  becomes  gradually 
iJiimovable,  articulation  is  nasal,  deglutition  becomes  tlifHeult,  fluids 
iasteatl  of  Ijeing  swallowed  may  be  dischargetl  through  the  nose,  or, 
then  the  muscles  of  deglutition  are  Ijecoming  paralyzed,  run  down  the 
Imnx  and  cause  cough  and  pneumonia.     This  parah  sis  of  the  soft 
palate  is  mostly  bilateral,  sometimes  unilateral.     A  week  or  two  after 
the  l)eginning  of  the  pharyngeal  paralysis,  often  while  it  is  getting 
better,  the  accommodation  of  ocular  movements  becomes  faidty  in  ccm- 
sequence  of  a  symmetrical  paralysis  of  the  ciliarv  nerves  (Eulenbnrg). 
Paralyses  of  the  internal  and  external  rectus  are  less  symmotrical. 
The  pupib*  are  not  affected,  other  branches  of  the  motor  oculi  and 
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the  abdneeuH  but  rarely.     Total  ophthalmoplegia  has  been  observed 

iu  a  few  cases  only.  After  thoueauda  of  similar  obHen^iitioiiH  have 
I>een  made,  tbe  olwervations  of  Selieby-Buch  are  Btill  claasicaL  Of 
38  clinical  caHcs  of  iJaralysis  of  accommodation  24  resulted  from 
dipLtberia;  of  these  20  were  located  in  the  throat,  3  started  from 
wounds,  1  from  the  vagina,  1  from  the  skiu.  There  was  no  mydriasis, 
with  one  exception.  Refraction,  which  was  invariably  diminished, 
and  vision,  which  was  slightly  impaired,  Ijecame  normal  again  with 
the  restoration  of  health.  This  paralysis  of  accommodation  was  com- 
l)licatod  with  paralysis  of  the  i>alnte  in  10  cases,  iu  9  cases  it  was 
unco]U]ilicated,  as  iu  mauy  otlier  instances  noticed  before  and  after 
Schebj'-Buch.  Sometimes  it  would  occur  several  or  many  weeks 
after  tlio  ajJiiearance  of  the  i»haryn;^eal  ]>aralysi9. 

Next  in  the  usual  order  is  [laralysis  of  the  muscles  of  the  trunk  and 
of  the  upjier  and  lower  extremities,  frequently  pre(;eded  by  parteatheHia 
or  antcsthesia  of  some  or  all  the  finders  and  the  palm  (and  other  parts) 
of  tlie  JjautLs  and  feet,  also  of  otlier  jiarts  t)f  the  surface.  These  affec- 
tions of  tlie  sensitive  nerves  may  lie  quite  local.  I  have  met  with  anses- 
tliesia  of  the  tnink.  Even  tlie  sensory  nerves  may  l>ecome  paralytic, 
the  orgau  of  tjiwte  iu  a  case  of  Hague's;  more  instances  may  be  found 
in  my  "Treatise,"  p.  101,  in  some  of  which  the  sensitive  changes  were 
such  as  to  cause  ataxia.  The  temjierature  sense  has  been  found 
diminished  soiiietiiiies.  The  motor  jiaralysis  of  the  extremities  may 
increase  until  the  limbs  are  entirely  useless  for  weeks ;  as  a  peculiar 
mitigation  may  be  mentioned  the  comimrative  immunity  of  the  fin- 
gers in  many  cases. 

The  Hphiuctcrs  of  the  bladder  and  of  the  anus  are  rarely  affected, 
likewise  the  muscles  ttf  the  larynx  and  the  respiratory  muscles.  WTiea 
bnth  the  external  respiratory  muscles  and  the  diaphragm  are  mildly 
biken  there  is  cough,  flai>piug  thoracic  respiration,  and  some  dyap- 
mvti.  In  severe  cases  the  patient  dies  of  ajmo-a,  sometimes  sud- 
denly. Peristalsis  is  rarely  paralyzed;  but  a  single  case  of  extreme 
constipation  has  come  to  my  notice,  and  Baginsky,  with  his  ample 
o]>i>ortnnities  for  observation,  has  seen  a  few  only.  Hemiidegia  ia 
found  Init  rarely,  iuid  scarcely  at  all  iu  the  very  young.  One  such 
case  lias  been  jiublished  liv  J.  W.  Braunan.  This  writer  says: 
"There  are  thirty-five  cases  iu  all  rectvrdetl  iu  metlical  literature 
of  postdiphtheritic  paralysis  of  ccri4)rrd  origin.  Six  cases  have 
come  to  autopsy;  iu  oue  of  these  a  heraoiThage was  found  in  the 
internal  i^jrtion  of  the  lenticular  nucleus,  with  destruction  of  the 
ueighboriug  ]>art  of  the  internal  ca^isule.  In  the  other  five  cases 
there  was  embolism  nf  the  Hylrian  artery,  .  .  .  In  the  total  thirty- 
six   cases   there  was    complete   recovery  iu    four,  death    in    seven; 
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in  all  the  others  fchere  waa  permanent  paralyaia  of  greater  or  Ibbb 
extent." 

A  case  of  acnte  disaemiuated  sclerosis  of  the  spinal  cord,  with  neu- 
ritis, in  diphtheria  has  been  recorded  by  S.  G.  Henachen  (Berlin, 
1896). 

The  peripheral  Derves  act  according  to  no  rule.     SometimeH  the 
tiiee  reflexes  are  diminished  or  absent  early,  at  other  times  late-     Re- 
action of  degeneration  is  quite  common  in  advanced  cases,  but  will 
disappear  in  the  course  of  the  general  recovery. 

hi  the  beginning  of  a  diphtheria  the  prediction  that  paralysis  will 
lotiow  or  not  cannot  be  made.  The  very  worst  cases  may  be  si>ared, 
mild  ones  will  often  be  followed  by  paralysis ;  the  latter  fact  has  been 
substantiated  in  certain  experiments  made  by  Heubner.  The  location 
ol  the  diphtheritic  process  is  indifferent  iu  regard  to  jjaralysis;  it 
was  found  twenty-five  years  ago  by  Gaytton,  Scheby-Buch,  and  my- 
8elf,  also  by  Maingault  (1854,  1859),  who  deserrea  the  credit  of 
having  added  most  (after  Bretonueau)  to  our  acquaintance  xvith  diph- 
tLeritrc  paralysis,  to  l)e  connected  witli  diphtheria  of  tlie  genibil 
oigiuig.  The  cause  of  paralysis  is  not  local,  but  general  and  toxic. 
lD84>me  seasons  and  epidemics  the  percentage  of  diphtheritic  pa- 
ralyses is  quite  high  (ten  to  thirty),  in  others  low;  that  is  why  the 
figures  belonging  to  a  long  series  of  consecutive  cases  only  should 
be  considered.  Now  and  then  the  order  iu  which  the  Bymi)tf>ni8  of 
paralysis  follow  each  other  is  not  distiirl>ed;  but  sometimes  precisely 
thecontrar}^  holds  gootl.  Indeed  in  many  seasons  it  is  characteristic 
*if  diphtheritic  parahaes  to  follow  no  certain  course,  passing  by  some 
parts  of  the  hody  and  attacking  others. 

Tlie  unexiiected  occurrence  of  sudden  death  in  diphtheria  has 

sometimes  been  discussed  in  connection  witli  the  nervous  system, 

atnther  times  witli  the  heart.     At  all  events  it  is  the  result  of  a  cardiac 

pwalysis,  due  to  a  change  either  in  the  ganglia  or  in  the  imeumogas- 

tricnr  in  the  sympathetic  fibres.     My  first  case  of  the  kind  waa  ol>- 

Hpfved  in  1857  and  described  in  Gerhardt's  "  Handbuch,"  XL,  also  iu 

fliv  " Treati.se, "  p.  94.     No  explanation  was  found  at  the  autopsy.     It 

'X'curred  before  Zenker,  Hiller,  and  Hosier  descrilied  parenchymatous 

intkmmation  and  granuhir  degeneration  of  the  heart  muscle,  and  before 

tie  anatomical  caiLses  of  defective  or  interrupted  innervation  were  the 

rabject  of  much  study .     Afterwards  those  changes  described  by  Zenker 

in  connecttion  with  all  sorts  of  infectious  and  feverish  diseiusos,  also 

amyloid  degeneration,  or  heart  clots  formed  by  incompetent  muscular 

action  of  the  heart,  or  thrombi  resulting  from  sluggish    circulation 

in  distant   small  veins,  or  such  as  form  iu  the  small  veins  of  the 

neck  during  the  lal>ored  respiration  of  croup,  were  accused  together 


76  JACOBI— DIPHTHERIA. 

with  defective  or  paralyzed  innervation.  Babl  found  also  apopleiie* 
in  the  spiual  ganglia  and  in  the  gray  substance  of  the  spinal  cord- 
Aa  but  few  patients  die  of  or  during  diphtheritic  paralysis,  the 
opportunities  for  making  autopsies  are  comparatively  rare.  Still, 
before  1880,  a  uumljer  of  observations  'n-ere  made  which  compare  fa- 
vorably wit] I  the  results  of  modern  researches.  Buhl  found  consider- 
able thickening  of  the  spinal  nerves  at  the  junction  of  the  posterior 
and  autf^rior  roots,  with  homorrhages  and  diphtheritic  exudation  in 
the  ttuiioi-ficial  eomieetivo  tissue  in  these  places.  Oertel  described  in 
the  sheath  of  the  nerves  in  the  cerebral  and  spinal  meninges  aod 
in  the  gray  substance  of  the  cord  voluminous  nuclear  infiltration,  in 
one  case  extensive  hemorrhages  in  the  spinal  jueninges,  with  nuclear 
proliferation  in  t]ie  gray  sulwtauce  of  the  coi'd;  Pierret  found  dis- 
.seminated  meningitis  with  poriueuritis  of  the  neigliboring  roots, 
characterized  by  infilti-atiou  of  nuclei  between  tlie  nerve  fibrillffi; 
Charcot  and  Yul]>ian,  degeneration  of  the  palatine  nerves  and  fatty 
disiutegratiou  of  the  palatine  muscles;  D'ejeriue,  atrophy  of  the  an- 
terior roots  secondary  to  a  myelitie  degeneration  of  the  ganglia  of  the 
anterior  horns ;  also  in  two  cases  liquefaction  of  myelin  and  loss  of 
axis  cylinders  in  intramuscular  nen'es. 

The  changCH  caused  by  diphtheria  in  the  nervous  system  as  de- 
scribed by  one  of  the  very  latest  writers  on  this  much  discussed  sub- 
ject (John  Jeuks  Tlionias,  B<)st<in  City  Hosjiital,  1898)  are:  1. 
Marked  parenchyraatous  degeneration  of  the  peripheral  nerves,  some- 
times accomjmuied  by  an  intei-stitial  process  and  by  hypera^mia  and 
hemorrbages;  2,  Acute  parenchyioatous  degeneration  of  the  nerve 
fil)i-es  nf  the  cord  and  lirain;  3.  No  changes  or  but  slight  ones  in  the 
nerve  cells;  4.  Acute  parenchymatous  and  interstitial  changes  ic 
the  miiaclea,  esjiecially  iu  tlio  heart  muscle;  5.  Occasional  hyper- 
emia or  infianimation  tu-  hemorrhages  in  the  brain  or  cord,  in 
rare  cases  severe  enough  to  produce  i>ermauent  troubles  such  as 
multiple  sclerosis  or  heraijilegia.  The  writer  adrls  that  cardiac 
deatli  iirobably  takes  place  through  the  action  of  the  toxin  on  the 
cardiac  nerves.  It  is  evident  that  the  last  twenty  years  have  not 
addeil  ranch,  if  anything,  to  the  findings  of  the  authors  of  decades 
ago. 

To  this  may  Iw  adtled  the  results  of  some  late  experimentation. 
When  B.  Mouravi^ff  injected  di]>htberia  toxin  into  the  sulK'utaneous 
tissue  or  into  the  peritoneum  of  guinea-pigs,  acute  or  chronic  symp- 
toms made  their  appearance.  Among  the  former  were,  in  the  gan- 
glion cell  of  the  anterior  columns  of  the  spinal  cord,  peripheral 
chromatolysiH  and  extensive  vacuolization,  but  no  amesthesia  nor  pa- 
ralysis; among  the  latter  were  paralysis  and  more  neuritis  than  gan- 
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glioD-oell  chaDges.    Extensive  peripheral  neuritis  wae  found  only  after 
hi  or  b1i  weeks. 

Prognosis. 

Epi(!emic3  differ.  In  aome,  mostly  on  account  of  the  prevalenc© 
of  miied  infections,  the  mortality  is  high,  in  others  it  is  low.  The 
lafitfew  years,  not  through  the  influence  of  antitoxin  only,  have  been 
decidedly  favorable,  compared  with  many  epidemics  since  1858. 
Tbe  prognosis  should  always  be  considered  uncertain,  if  only  for  the 
indtiplicity  and  variety  of  possible  complications. 

Previous  good  health  and  vigor  do  not  insure  a  good  prognosis. 
Ndt  iafrequently  a  system  accustomed  to  suffering,  or  perhaps  im- 
mmiized  against  known  and  unknown  infectious,  though  the  general 
ccadition  may  seem  unfavorable,  will  escape  destrurtifm,  wliile  a 
Ribttst  child  will  soon  succumb.  That  is  why  the  rich  auffer  at  least 
as  much  as  the  poor.  But  when  the  infection  is  at  an  end,  convales- 
cence is  speedier  and  m&re  uninterrupted  in  the  vigorous  and  well-to- 
do.  Probably  the  external  circumstances,  lieiter  air,  change  of  room, 
more  thorough  disinfection  of  rooms  if  there  was  a  j^revious  case, 
have  a  good  deal  to  do  with  that  result. 

Very  young  age  is  unfavorable.  The  mortality  is  greatest  l>elow 
tlie  first  year  of  life,  ver^'  large  between  the  third  and  fourth,  low 
after  the  eleventh  or  twelfth. 

Children  are  more  liable  to  suffer  than  adulta.     Very  old  people  are 

Jilmoet  immune;   still  I  have  seen  a  man  of  eighty -six  years  who 

had  diphtheria  and  recovered.     Very  young  infanta  are  lews  subject, 

though,  when  they  are  taken,  more  endangered  than  ciiildren  of  from 

one  to  five  years;  still  in  1880  I  rej^orted  and  quoted  cases  of  tliph- 

tlieria  which  occurred  in  the  newly  born.     In  regard  tc)  morbidity 

tfaere  appears  to  l>e  no  <liffereuc6  as  to  sex;  moiiality,  however,  has 

always  been  greater  in   boys.     Among  infants  less   than   seven   or 

(^khl  months  old  the  majority  of  cases  occur  below  the  third  month. 

bi  the  child  the  mucous  membrane  of  the  mouth,  tliroiit,  iiud  noae 

18  very  soft  and  succulent;  catarrhal  and  inflammatory  rhangeH  with 

tijeir epithelial  alterations  are  frequent;  the  nasal  cavities  are  narrow; 

the  tonsils  are  ct)mparatively  large,  indeed  they  aro  but  rarely  cuvmTHl 

by  *J'«»  anterior  pillars.     Thus  invasion  and  retention  of  bacilli  are 

h  »d.     The  large  size  and  number  of  the  lymph  venHels  predis- 

;he  alisorption  of  toxins  when  formed.     Children  who  mio  aide 

»  and  to  walk  do  not  excel  in  cleaulin^^HH,     Their  fingers  are 

11  acquainted  with  their  nares  and  their  mouths  us  with 

t,  anil  parasitic  deposits  nu  th<^  ri<*or  of  the  room.     Their 

«le8  which  examine  and  lick  the  crumbs  on  the  tloor,  the 
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toys  in  the  dust,  many  of  which  are  of  wood  or  of  felt  aud  barlxirers 
of  duat  and  microbes,  Tlieir  faces  and  hands  are  seldom  clean,  and 
their  handkerchiefs  and  towels  are  common  property. 

Such  babies  as  cannot  creep  or  walk  are  safer  because  they  are 
mostly  kept  away  from  the  floor  and  in  their  beds ;  they  are  not  in 
intimate  contact  with  their  etiuals  aud  iwssible  sources  of  infection,  but 
are  nursed  by  adults.  Their  food  is  breast  milk,  or  when  artificial  it 
is  boiled-  It  was  noticed  a  long  time  ago  bj-  Home  and  Canstatt  that 
babies  at  the  breast  hatl  but  little  disposition  to  '^  croup."  Indeed 
such  infants  are  not  so  subject  to  any  of  the  contagious  aud  infectiou.s 
diseases  as  older  children.  Perhaps  Schraid  and  Piianz  ( JVieney  mt-di- 
ziniHche  Wochenschnft,  No.  42,  189(5)  are  correct  in  their  opinion  that 
woman's  milk  contains  antitoxic  materials;  perhaps  the  immumzing 
alexins  <if  the  blood  serum  in  the  newly  bora  are  sufficiently  powerful 
to  guai'd  against  infectious  tit  a  certain  extent. 

After  the  third  mouth  of  life  there  is  a  copious  secretion,  slightly 
acid,  from  the  mouths  of  iufauts.  Both  its  ([uantity  and  its  reaction 
militiite  against  niicrobic  invasion;  tliat  is  why  at  that  i>f!riod  diph- 
theria is  less  common  than  even  in  the  firat  period  of  life  j  even  a 
common  angina  is  nt)t  fre(iuent  unless  iu  cold  seasons  or  after  sud- 
dt*n  chaugfH  of  t^iiipprature,  or  when  r>riginating  from  a  nasal  eatarrU 
which  is  of  fre([ueut  occurrence. 

The  7)roguosis  is  favorable  when  the  affected  surface  is  not  exten- 
sive aud  not  iu  very  intimate  couuection  with  the  lymph  circulation. 
That  is  wliy  uncomplicated  diphtheria  of  the  tonsils  and  local  cutii- 
neoua  di[ihtheria,  which  latter  is  very  amenable  to  treatment,  are  ajit 
to  Vin  mild.  Di[)htlieria  of  the  lij»a  aud  cheeks  is  of  fair  prognosis, 
partly  because  of  the  accessibility  of  these  parts  and  partly  becau-se 
ol  the  facilit}'  with  which  the  natural  secretions  mivcerat©  and  exi>el 
the  membranes. 

The  thickness  aud  solidity  of  the  pseudomembrane  are  not  batl  iu 
themselves.  Even  in  the  nose  a  massive  memlirane  is  not  so  dangerous 
as  t])<>  thin,  flofi-uleut,  putrid  or  sunguinoleut  discharge.  Recoveries 
will  (>ccur  though  soli<l  deposits  fill  Ijotli  uares  and  have  to  be  re- 
moved with  probes  and  pincers.  Felid  discharges  need  not  be  fatal, 
and  bloody  oozing  whirh  fai-ilitatcs  the  direct  absor]>tion  of  toxins 
into  the  cin-ulatiou  may  be  successfully  treated  with  irrigatiou,  as 
taught  by  me  these  nearly  forty  years,  when  conscientiously  made. 
Nor  dops  tliH  foul  and  swoetisii  odor  c»f  the  breath  justify  a  fatal  prog- 
nosis, such  as  Koger,  Oertcl,  and  Kolits  would  pronounce.  Every- 
thing <lepcu<ls  on  the  accuracy  and  efficacy  of  the  hx-al  disinfection. 
Still,  ujisal  diphtheria  wheu  not  interfered  with  is  more  fatal  than 
even  the  laryngeal  form. 
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Large  swellings  of  the  lymph  bodiea  uear  the  affected  surface  are 
ominoiis.  They  are  uot  so  frequent  in  unco mjiliea ted  baciUarj^  diph- 
theria, aa  when  the  process  is  complicated  with  staphylococcic  infec- 
tioiL     Streptococci  are  still  more  dangerous — Variot's  latest  opinions 

»w  expressed  in  hia  "Diphtherie  et  Senimtherapie,"  lsy8,  notwith- 
Bkanding — on  account  of  the  early  septicopytpmiH  which  is  apt  tocom- 
pilicate  the  ease.  This  mixed  iDfection  is  mostly  observed  in  di phtheria 
oi  the  nares  and  nasopharyns.  The  frequently  immense  swelling  of 
I  the  lymph  Iwdies  near  tlie  angles  of  the  lower  jaw,  together  with 
I  periadenitis,  is  dangerous  and  will  very  seklom  get  well  unless 
k  tbpmglii  the  most  carffid  disinfection  of  the  original  8eat  of  the  toxic 
m  infection.  The  outlook  improves  with  the  diminution  in  size  of  the 
I       Irmiih  nodes  and  the  accompanying  periadenitis. 

The  degree  tA  danger  does  not  rise  or  fall  with  the  temperature  of 
a  ease.  High  fever  attends  sometimes  a  moderate  catarrh  of  the 
pLiryDX,  always  a  deep-seated  inflammation  of  a  tonsil^ — that  is  how 
an  acute  merely  foUieular  "  touHillitiH"  may  l>o  distiuguislie*!  from 

^genlline  diphtheria — and  a  general  catarrhal  laryngitis.     A  "  iweiido- 
eroap"  is  therefore  liable  to  set  in  with  a  high  temperature;  a  laryn- 
geal diphtheria  is  not  attended  with  fever  so  Itmg  as  it  is  local  and 
nnromplicated.     Still,  an  attack  of  diphtheria  may  set  in  with  a  high 
temperature — even  convulsions  are  observed,  jiurtly   occasioned  by 
Ijigh  temperature,  jjartly  by  toxin— which  will  fall  with  the  H]>ewl\' 
elimination  of  the  toxin.     Low  teraperaturaH  do  ntit  mean  a  mild 
character  of  the  infection;  on  the  contrary,  a  low  temperature  ma\* 
^nd  cases  of  great  gravity,     Subnormal  temiieratures  are  very  omi- 
nous; they  accompany  asthenia  or  collapse.    If  a  mtKlerate  tempera- 
ture he  followed  by  a  sudden  rise,  this  may  signify  a  sudden  extension 
nf  the  (iisease,  but  means  usually  the  advent  of  a  complication  in  a  dis- 
tautorgan.    A  cold,  clammy  surface  is  a  sign  of  IhuI  prognostic  imjyort. 
The  pulse  is  very  variable.     It  is  seldom  proportionate  to  the  res- 
piration, being  usually  more  rajiid.     So  long  an  it  is  of  fair  volume,  and 
not  too  much  out  of  proportion  to  the  temperature  of  the  body,  the 
heait  is  strong  enough ;  as  soon  as  it  becomes  rapid  and  feeble,  and 
moreover  irregular,  the  prognosis  Incomes  more  grave.     Undf^T  these 
dreamstances  the  most  active  stimulation  is  demanded.     In  sfjme 
instances  the  weak  heart  is  not  even  able  to  multiiily  its  Ix'ats,  and  the 
pulse  becomes  slow^ — amostdangerouHHym[)tom.      If  a  frt-iiuf-id,  com- 
pressible, and  intermittent,  or  a  slow  and  iutermitU^nt  i)nlKn  Iw^  inft 
\rilh,  together  with  a  puffy,  leaden,  apathetic,  and  cachectic  face,  the 
j»rognofiis  is  quite  bail. 

All  of  these  symptoms  mean  a  deterioration  of  the  heart's  iwiiou 
either  by  the  direct  effect  of  tosiu  on  the  nen'es — a  genuine  cardi'>- 
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puLmonary  paralysis — or  by  the  preeezice  of  clots  in  the  heart,  of 
myocardial  disintegration,  or  of  a  real  tdoeroos  endocarditis.  The 
latter  is,  however,  more  commonly  the  result  of  a  streptococcal  thao 
of  an  uncomplicated  bacillary  invasion. 

Affections  of  the  blood-vessel  walls  leading  to  petechiie  or  eccLj- 
moses  imi)ly  a  bad,  but  not  a  fatal,  j)roguo8ia. 

The  otitia  media  aecompanyiug  or  depending  upon  diphtheria  is 
prognoatically  not  so  bad  as  that  which  is  observed  in  measles  or 
scarlatina.  Tlinugh  deafness  is  not  an  infrecjuent  outcome,  oi>era- 
tions  are  not  so  often  demanded.  Meningitis  may  occur  in  the  con- 
tiguity o!  the  tissue  or  by  lymph  communication;  in  either  case  it 
originators  from  the  pharynx  or  frfim  the  uares,  and  often  passes 
througLi  the  cribriform  plate. 

Pulmonary  eomplicatious  impair  the  proguoais.  Broncho-  or 
croupous  pnoumoniaH,  mauy  of  which  are  caused  by  aspiration  of 
more  or  less  septic  material,  pulmonary  hemorrhages,  atelectasis 
caused  by  local  impetlimenis,  and  nervous  incompetency  are  danger- 
ous. The  descent  of  membrane  from  the  larynx,  or  the  spontaneous 
formation  of  membrane  in  fibrinous  (not  always  diphtheritic)  bron- 
chitis is  daugerous. 

Paralysis  of  tlie  laryngeal  muscles  and  the  jiresence  of  pseudomem- 
braues  in  the  larynx  ("  t-roup")  are  grave  complications.  There  waa  a 
time  when  almost  every  patient  was  doomed,  viz.,  before  tracheotomy 
was  iutrcnluced  by  v<m  Botli,  Krackowizer,  and  Voas  into  American 
practice.  Even  then  the  prejudice  against  the  operation  was  great. 
Whfu  I  ]ierformed  it  frequently  after  ISfiO  a  famous  surgeon  was 
known  to  awk  in  all  Heriousness  whether  Dr.  J.  did  not  cut  too  many 
throats.  Its  rcHiiit.s  were  impaired  by  improjier  procrastination  and 
by  the  septic  character  of  many  of  the  epidemics.  Improved  antiseiraia 
iu  tracheotomy,  audODwyer's  intubation,  which  has  almost  entirely 
reiilacod  the  former  operation,  and  its  combination  with  the  use  of 
antitoxin  have  so  much  reduced  the  mortality  of  laryngeal  diphtheria 
that  nld  Hitatistirs  have  lost  all  excejvt  tlieir  historical  value. 

Albuminuria,  which  is  often  observed  on  the  third  or  fourth  day 
of  the  diseiise,  is  Ufit  by  itself  a  grave  8ympt<uu,     Large  i[uautitie«  of 
albnmiu  will  sometimes  di.sapiiear  in  a  Hingle  day  or  in  a  few  days — 
as  they  will  occasionally  do  in  other  affections  of  the  throat.     So 
long  as  the  amount  of  urine  and  the  percentage  of  urea  are  norn 
nearly  so,  the  danger  is  trifling.     But  the  presence  of  many  > 
ccUh,   largo  casts,  or  lilood,   diminished  or  absent  niic 
perhaps  even  green  or  fecal  vomiting,  are  grave  aymp 
tfictneHS  of  the  cerebral  faculties  during  these  attat 
should  not  be  taken  as  a  mitigating  sign.      In  ma) 
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many  different  epidemics  I  have  seen  conBciousness  preBerved  nntil 
fitlim  a  few  minutes  before  death.  It  ia  ffirtuuate  that  actual 
nepbritia  is  not  bo  common  in  diphtheria  as  it  is  in  scarlatina;  alto- 
getlier  diphtheritic  nephritis  is  nf)t  fatal  to  the  same  extent  as  the 
same,  ilwease  when  occurring  in  Bcarlatiua. 

The  average  ease  o!  diphtheritic  paralysis  i^ermits  of  a  fair  prog- 
Qoeis,  Tlie  patient  Kf^nerally  gets  well  in  from  six  to  eight  weeks  under 
pnil)er  treatment.  Extensive  neuritis  with  fatty  degeneration  of  the 
Djyocardimn  may  paralyze  the  heart;  paralysis  of  the  pharynx  and  of 
UwTestibale  of  the  pharynx  ma3'  lead  to  aspiration  pneumonia ;  ciliary 
pandyais  may  remain  permanent;  that  of  the  respiratory  muscles  may 
earn  apncea  and  death,  and  that  of  the  sphincters  of  the  anus  and  of 
the  bliidder,  in  the  rare  cases  in  which  they  have  been  observed,  or  of 
tlie  spiual  cord  (tabes,  hemiplegia)  may  last  forever.  That  is  why 
the  proj^osis  in  every  case  of  diphtheria  shoulil  be  a  guarded  one 
Qfltil  recovery  is  found  to  be  complete. 

TREATMENT. 

Preventive  Treatment. 

Prevention  is  parti}'  the  business  of  the  physician,  but  should  l>e 
UifHtly  that  of  the  individual,  or  of  the  complex  of  imlividnals,  viz., 
the  town,  state,  or  nation.  A  child  sick  with  diphtheria  must  be  iso- 
liited,  though  the  case  api>ear  ever  so  mild,  and  if  possible  the  well 
children  should  be  sent  out  of  the  house.  If  that  be  impossible,  let 
tliem remain  outside,  in  the  open  air,  as  long  as  feasible,  lot  them  8lee]> 
hi  the  most  distant  part  of  the  dwelling  with  open  bedroom  windows 
darjj]g  tlie  night,  and  let  their  throats  he  examined  every  day.  The 
vtttchfnleye  of  an  intelligent  father  or  mother  may  discover  deviations 
from  the  norm,  so  that  the  physician  can  be  notitied.  Let  the  tenipera- 
ttiKSof  the  well  children  Ije  taken  once  a  day,  in  the  rectum.  The  ex- 
I*iiditare  of  a  few  minutes  of  a  mother's  time  will  be  well  repaid  by 
the  discovery  of  a  slight  anomaly,  which  may  retpiire  the  presence  of 
the  physician.  Happily,  there  are  many  mothers  who  keep  and  value 
a  self-registering  thermometer  as  an  important  addition  to  their  house- 
hdld  articles.  The  attendant  upon  a  case  of  diphtheria  should  not 
come  it!  contact  with  the  rest  of  the  family,  particularly  the  children,  for 
the  poisott  may  be  carried,  although  the  carrier  remains  w(dl  or  aijpar- 

til.     The  physician  should  see  the  well  or  Huspected  child  before 
J  the  patient.     Though  not  in  protracted  crmtact  with  their  pa- 
sdical  men  able  caution.     Those  visiting  a 

^.ould  wear  a  clean  linen  cap 
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or  coat,  or  a  znbber  garment.  E.  M.  Backingham  (Boston  Medlaxland 
Surgical  Jitunml^  February  14th,  1895)  disinf  ecta  the  soles  of  hia  boolB 
after  leaviug  Lis  ward,  and  Boaks  his  Lauds  and  wrists  in  a  solation 
(1:1,000)  of  corrosive  aublimate  which  is  allowed  to  dry.  Unnecee- 
sary  petting  of  the  patient  on  the  part  of  the  well  ought  to  l>e  avoided, 
kissing  shall  be  forbidden,  the  bedclothing  and  linen  are  to  be  changed 
often  and  disinfected,  and  the  air  must  be  kept  cool  and  often  changed 

During  an  epidemic  of  diphtheria,  and  in  families  stricken  witt 
iliphtlieria,  the  boiling  of  water  and  milk  eLoidd  be  enforced. 

The  well  or  apparently  well  cLildren  of  a  family  in  which  there 
is  diphtheria  must  not  go  to  school  or  to  church.     The  former  neoea- 
sity  19  beginning  to  be  recognized  l>y  the  authoritiea  and  teachers, 
and  alno,  in  consequence  of  compulsion,  by  parents ;  but  I  have  seen 
children  after  being   excluded  from   the  schools   taken   to  cburtb. 
Schools   ought  to  be  closed  entirely   when  many   cases  have  oc- 
cuiTed.     Even  when  the  school  children  have  not  been  extensively 
affected,  but  a  diphtheria  epidemic  has  commenced  in  earnest,  it  will 
be  better  to  close  the  schools  for  a  time.     If  that  be  not  advisable,  the 
teacher  ought  to  be  instructed  to  inspect  throats,  and  directed  to  ex- 
amine every  child  in  the  morning,  and  send  home  every  one  barely 
suspected.     This  is  not  superfluous  e\en  where  a  regular  naedical  in- 
spection has  been  intruduceil,  as  in  New  York  City. 

The  Board  oi  HeaHli  of  tlie  State  of  New  Jersey  has  issued  the 
f(jno\\iug  school  reguljitioua,  which,  if  obeyed,  cannot  fail  to  have  a 
good  influence  and  should  be  adopted  by  similar  authorities. 

"  I.  Each  dsiy  dmiugthe  prevalence  of  infectious  disease,  after  the 
school  is  dismissed,  the  janitor  is  to  scrub  with  warm  water,  soap, 
and  a  stiff  srrubbiug-bruHli  all  parts  nf  doors,  casings,  and  other 
W(tr)d\vork  which  cim  bo  touched  by  tlie  hands  of  children,  II.  The 
floor  shouhl  be  in  gond  repair  and  without  open  cracks  or  creNices. 
It  should  be  .sprinkled  witli  cleun  wah'r  daily  before  being  swept. 
Ill,  Lead  j>f'nt  ils  (there  should  be  no  slates)  should  every  day  be 
immersed  in  a  tive-per-ceut.  solution  (1 :  20)  of  carbolic  acid  and 
wiped  <lry.  TW.  Books  wliich  have  been  used  by  a  pupil  who  is 
suffering  from  any  one  of  tlie  communicable  diseases  shouhl  be  de- 
stroyed In'  tire  or  the^'  may  be  treated  by  exjiosure  to  formaldehyde 
gas.  Y.  rJ'.iring  each  vacation  the  walls  aud  woodwork  should  be 
wettett  with  a  sohitiou  of  liichlorido  of  mercury  (1:1,000)  and  the 
wiudowa  should  be  kept  op^n  to  admit  great  floods  of  sunlight  an<l 
]Juro  air.  \T.  Water  crhnl^rs  are  unclean  and  unnecessary.  Tli 
wilt  mid  not  bo  allowed  in  school  buildings.  When  practicable  r 
ing  fonntiiins,  consisting  of  a  jet  of  water  rising  fro"'  *>ii 
piece  of  marble,  requiring  no  cups,  aho 
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inal  seats  and  desks  should  be  provided  in  every  school.     VIII. 
;ht  and  airy  clcmkrooms  Bhould  alwayn  lie  provided,  and  hooks 
be  BO  sejmrated  that  the  garments  of  different  pupils  will  not 
le  into  contact." 

times  of  au  epidemic,  every  public  place,  theatre,  ballroom, 
5-liall,  tavern,  should  be  treated  like  a  hospital.     TVTiere  there  is 
I  large  conflux  of  jwople,  there  are  certainly  many  who  carry  the  dis- 
with  them.     The  spitting  nuisance  should  be  persistently^  siip- 
pfeesed.     Disinfection  at  regular  intervals  should  be  enforced  by  the 
authorities.     Public  vehicles  must  be  so  treated.    That  they  should  he 
disinfected  after  a  case  of  smallpox  has  been  carried  in  tht^ra  is  deemed 
quite  natural.     Hardly  a  livery  stable-keeper  would  be  found  who 
▼oiild  not  be  anxious  to  destroy  the  possibility  of  infection  in  any  of 
bis  coaches.     He  must  leai*n  that  diphtheria  iw,  or  may  l)o,  as  danger- 
OQB  a  passenger  as  variola.     And  what  is  valid  in  tho  case  of  a  hack 
is  more  so  in  that  of  railroad  cars,  whether  emigrant  or  Pullman. 
They  ought  to  Ije  thoroughly  disinfected  in  times  of  an  e[)idemic,  at 
regular  intervals,  for  the  highroads  of  travel  have  always  been  those 
ol  epidemic  disease,  and  railrtiad  oflScera  and  their  fajtiilies  have  often 
Wn  the  first  victims  of  the  imported  scourge.     Can  this  be  aciumi- 
plifibed?    Will  not  railroad  companies  resist  a  plan  of  regular  disin- 
fectioDs  because  of  its  expensiveness?     Will  there  not  be  au  outcry 
agaiflst  this  despotic  ^'iolation  of  the  rights  of  the  citizen,  and  the 
iiniependence  of  the  moneybag?     Certainly.      But  that  al«o  hap- 
peDfid  when  municipal  authorities  began  to  compel  parents  to  keep 
their  children  at  home  when  there  were  contagious  diseases  in  the 
i>mh,  and  when  a  smallpox  patient  was  arrested  because  <if  en- 
ilangering  the  passengers  in  a  public  vehicle.     In  such  cases,  it  is  not 
society  that  tyrannizes  the  individual;  it  is  tho  indi%'idual  that  en- 
Jaogers  society.     And  society  begins  at  last,  even  in  America,   to 
believe  in  the  rights  of  the  commonwealth,  as  eomjmred  with  the 
eiclosive  rights  of  the  democratic  enemy  of  all  the  rest.     The  estab- 
iiaiment  of  state  and  national  boards  of  health  [troves  tlmt  the  nar- 
row-minded theories  of  the  strict  constructionists  have  not  only  dis- 
appeared from  our  politics,  but  also  from  the  conscience  and  intellect 
of  Sf>ciety. 

Ah  stated  above,  every  case  of  diphtheria  demands  isolation,  dur- 
ing the  winter  on  the  upj>er  floor  of  the  dwelling;  the  windows  slumld 
be  ojjen  as  much  as  possible,  the  furniture  of  the  sicli-rooru  rcdut'i-tl 
least  possible  quantity,  the  room  changed  if  possible  every  few 
the  bedding  renewed  frerjneutly. 

dent  the  infecting  substance  may  cling  to  surroundings 
by  the  oases  of  diphtheria  springing  up  in  iiremises 
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which  had  not  seen  diphtheria  for  a  long  time,  but  had  not  been  miei- 
fered  with;  and  Ix^wt,  porliaps,  by  a  eeries  of  observatioun  of  autoin- 
fection.  \Vheu  a  di  phtheritic  patient  has  been  in  a  room  for  some  time, 
the  room,  beddin^c,  curtains,  and  carpets  are  infected;  the  child  is 
^letting  better,  has  a  new  attack,  may  again  imprtjve,  and  is  again 
Btrickeu  down.  I  have  seen  some  of  these  children  die;  but  also 
others  who  improved  immetUately  after  having  been  removed  from 
that  room  or  that  house.  If  in  any  way  possible,  a  child  with  thpli- 
tberia  ou^ht  to  change  its  room  and  bed  every  few  days. 

Tlie  sick  in  crow  ded  houses  and  cjuarters  ought  to  be  transferred 
to  a  spwial  Jiosjiihil,  which  ought  not  to  be  too  large.     The  Willard 
Parker  Hospital  of  New  York,  with  its  seventy  beds  for  scarlatina  and 
diijhthcria,  pstnblished  through  the  combined  efforb*  of  the  medical 
professiou,*  in  iu  that  respect  a  i>raiaeworthy  example.     The  ki>je 
amount  of  good  it  is  doing  would  grow  iu  geometrical  progression  if 
there  were,  ax  there  ought  to  be  iu  a  large  and  ambitious  metroiKjlia, 
half  a  du/.iMi  iustitutions  of  the  same  class,  not  only  for  the  poor,  but 
for  the  well-to-do  also,  both  towns-ijeople  and  straugera.     I  have  ad- 
vocated, for  d(>7,i^TW  of  yearn,  the  erection  of  a  hospital  for  the  accoin- 
niodation  of  iiifet'tioui*  diseasea  breaking  out  among  the  thousands  of 
strangers  staying  iu  New  York  City  at  ail  times.     As  long  as  there 
is  uo  ]i]av(^  for  them  to  go  to,  the  cases  of  scarlatina,  diphtheria,  etc., 
are  hiilihni  in  tho  boarding-houses  and  hotels,  and  are  infecting  the 
])opnliitinn  at  large.     It  is  but  a  few  ^ears  since  a  movement  for  the 
PHtnblis;linioiit  of  .such  an  iiistitntiou  was  begitu;  the  hospital  for  scar- 
latiu.'i  and  diphtheria  was  finally  ostablishetl  a  yenr  ago. 

When  diphtheria  breaks  out  in  a  house,  either  private  or  tene- 
ment with  no  fiu'ility  fur  isohitiou,  and  where  there  is  no  hospital  in 
wliicli  to  seek  refuge,  tlio  well  rthonld  bo  removed  to  a  healthy  place;  iu 
large  cities,  teiupf)rarj'  homes  ought  to  be  provided  for  that  purpose, 
to  licuelit  the  children  nf  the  poor.  If  the  rich  would  but  remember 
thiit  their  children  will  l>e  affected  through  the  many  links  between 
them  and  the  poor  (servants,  messengers,  schools,  th'esses  brought 
liome  from  the  tailor  or  seamstress,  or  purchased  iu  the  stylish  and 
oxpf-'usivo  eslnbliMhiuent.s  wliich  give  out  the  work  to  tenement  work- 
ing-! leople  '"id  toilers  iu  sweat  shops),  their  very  egotism  would  com- 
pel tlipra  to  do  in  their  own  interest  what  the  humanitarian  instinct 
may  not  suggest  to  them. 

Prevention  can  accomitlish  a  great  deal  for  the  individual.     Diph- 
theria will  n«it,  as  a  rule,  attack  a  healthy  integument,  either  cut 
or  muccnis  membrane.     The  best  preventive  is,  therefore,  to  keep  i 

•Sop  Tuy  pr»-fii(J*'niiiil  iifldrcsg  Uforc  the  Medical  Society  of  the  Stat#> 
York  In  tbe  Traiis.ucUouB  uf  1832. 
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mnoona  membrane  in  a  healthy  condition,  aa  I  have  tried  to  practise 
and  teach  tliese  forty  years.  Catarrh  of  the  mouth,  pharynx,  and  nose 
must  be  treated  in  time.  Many  a  chronic  naaiU  catan'h,  with  big 
lymph  iKxlies  round  the  neck,  requirea  sometimes  for  ita  cure  but  two 
or  three  daily  warm  salt-water  irrigations  (1 :  130)  of  the  nose,  and  be- 
aidea,  if  the  chiUlrou  be  large  enough  to  do  so,  gargling.  The  addition 
of  one  per  cent,  of  alum  or  less  will  often  be  found  UHpful.  This  treat- 
meat,  however,  must  be  continued  for  many  months,  and  may  require 
yeais.  Still,  there  i.s  no  hnrdftliip  in  it,  aud  no  excuse  for  itn  omission. 
A.  Cailld's  many  elo^jut-ut  aiiiieals  have  dr<n  emuch  ttj  imiiulurize  it. 
The  nasal  spray  of  a  solution  of  nitrate  of  silver,  1 :  500-1 /XK),  when 
there  are  eroiiions,  will  accelerate  the  cure.  Ita  application  should 
be  rd()eated  every  day  or  every  few  days  for  some  time. 

Krieger  regarded  the  inhalation  of  dry  (particularly  furnace)  air  as 
the  main  prtxlisposing  cause  of  diphtheria  on  account  of  its  deteriorat- 
ing inflneuce  on  epithelia.  For  a  similar  reason  C,  Briihl  and  E. 
Jahr  "  demand  that  both  heating  apparatuses  and  ventilators  should 

BO  arranged  and  so  ample  as  to  e<pializ6  the  humidity  iu  winter  and 
raer,  especially  in  bedn^oms  and  in  schools.  The  children  should 
l)e  hardened  and  strengthened  by  the  use  of  cold  water.  Not  only 
honneA  but  whole  districts  may  be  treated  on  the  same  princi]>les. 
Favorable  climatological  changes  have  often  lieeu  produced  by  irriga- 
tion, the  establishment  of  new  channels,  of  water-courses,  antl  intelli- 

nt  forestry.  But  it  would  cost  millions  to  save  lives  wholesjde; 
all  these  millions  are  rwjuired  t<}  destroy  lives  wholesale  in  hap- 
ItAzaid  ware.  In  accordance  with  the  above-mentioned  principles  au- 
thors emphasize  the  necessity  of  keejung  the  mucoufl  membranes 
moist,  and  of  preventing  fisHures  and  di.sint*»gration  of  tlip.  epithelia. 
In  the  last  two  or  three  decades  the  latter  adiice  has  been  insisted 
Qfkon  by  all  thoee  who  had  waked  up  to  the  necessity  of  prevention. 
Among  otliers  C.  G.  Rothe  (18H4)  advised  beHides  hygienic  mefisures 
the  frequent  use  by  all  the  inmates  of  a  stricken  house  of  a  gargle 
oaoBiBting  of  carbolic  acid,  alcohol,  tincture  of  iodine,  glycerin,  and 
water;  also  the  use  by  fdl  the  children  of  a  school  of  a  solution  of 
thymol  (1:1,000)  aud  cyanide  of  mercury  for  the  very  mildest  affeo- 
tiona.  In  connection  with  such  advice  one  remark  will  always  be  in 
order,  viz.,  that  medicinal  gargles  and  irrigations  should  not  be  as 
xmp&Istablp  and  malmlorous  as  they  can  possibly  be  made;  children 
aboiild  not  l^e  made  to  look  upon  preventivo  measures  ns  a  jmnish- 
nMBi 

It  wan  not  always  go(xl-will  aud  intelligence  or  knowledge  that 
dictated  either  reasoning  or  recommendations.  Tliere  is  J.  Renan, 
forinstanoe,  who  in  hia  "  Diphtheric, "  Paris,  1889,  recommended  the 
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free  use,  among  preventives,  of  sulphtirous  acid  and  tuipentine. 
Altogether  the  literature  of  dipbtheria,ia  not  free  even  from  religious 
and  political  bias.  According  to  Benan's  monarchistic  prejudices 
the  inferiority  of  preventive  practice  in  (republican)  France  in  due  to 
the  changeability  of  its  government.  According  to  that  theory  Turkey 
and  Russia  would  excel  in  preventive  medicine,  for — barring  occa- 
sional assaHHiufltions^ — ^their  governmenta  are  stable  enough. 

For  its  sahibiry  effect  on  the  mucous  membrane  of  the  month, 
chlorate  of  potassium  or  of  sodium,  which  is  still  claimed  by  some  to 
be  a  S[>ecific  in  diphtheria,  or  almost  so,  is  counted  by  me  among  the 
preventive  remedies.  If  it  be  anything  more,  it  ia  an  adjuvant  nnlv. 
It  exhibits  its  beat  effects  in  the  catarrhal  and  ulcerous  condition  of 
the  oral  cavity.  In  diphtheria  it  preserves  the  mucous  membrane  in 
a  healthy  condition  or  restores  it  to  health.  Thus  it  prevents  the 
diphtheritic  process  from  spreading. 

Diphtheria  is  seldom  observed  on  healthy  or  apparently  healthy 
tissues.      The   iiseudomombraue  is  mostly  surrounded  by  a  sore, 
hyperiemic,  oedematoua  mucous  membrane,  to  which   it  will  then 
t^xteud.      Imleed,   this  hyperjcmia   jirecedes  the  api>earance  of  the 
diphtheritic    exudation   in   almost  every  case.      Tbe  exceptions  to 
this  rule  are  formed  by  those  cases  in  which  the  virus  may  take  root 
in  tlie  iuterstii'ns,  point*^d  out  by  Stoehr,  between  the  normal  touaiUar 
fipitheliu.     Indeed,  many  t-asas  nf  throat  disease  occurring  during  the 
prevalence  of  an  epidemic  of  di[ihtheria  are  but  cases  of  pharyngitis 
which  dovploji  only  umlor  favorable  circumstances  into  diphtheria. 
The«e  throat  disfason  are  so  very  frequent  during  the  reign  of  an 
epidemic  that  in  my  tii'st  i>aper  on  diphtheria,  while  reporting  two 
linndrod  cawps  of  genuine  diphtheria,  I  mentioned  l>eside8  one  hundred 
and  eighty -five  of  i)haryngitLs  without  a  visible  membrane. 

These  cases  of  pharyngitis,  and  those  of  stomatitis  and  pharyu' 
gitis  wliich  ai'compaijy  tlifi  jireseuce  of  membranes,  are  benefited  hy 
the  loi'iil  and  general  fiffe'ct  of  potassic  chlorate.     When  the  surround--' 
ing  parts  are  healthy  or  retnm  to  health,  the  pseud omembrane  re- 
mains circuniHOi-ibt'd.     TIio  generally  benign  character  of  purely  ton- 
sillar {liiihtheria,  which  is  apt  to  run  its  full  course  in  from  four  to 
six  days,  has  in  this  manner  ccmtributed  to  secure  to  chlorate  of 
potitsi^imn  tlio  uudoservod  roputation  of  being  a  remedy,  the  remedy, 
in  <li[)htlieria.     The  dose  f>f  the  salt  must  not  be  larger,  in  twenty- 
four  hours,  than  gr.  xv.  (1  gm.)  for  an  infant  a  year  old,  not  over  gr 
XX.  or  XXX.  (1.5  2  gtti. )  for  n  child  from  three  to  five  years.     An  adi 
should  not  take  more  tlum  3  ins.  (^5  gni. )  daily.     These  amounts  mu 
not  l)e  given  in  a  few  large  doses,  but  in  frequent  doses  and  at  sh 
intervals.     A  solution  of  1  fwirt  iudOniay  bo  given  in  doses  of  a 
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Spoonful  every  hour  or  half  a  teaspoonful  every  half-Lour  in  the  case 
o!  a  baby  one  or  two  years  old. 

It  is  not  too  late  yet  to  raise  a  warning  voice  agaiuHt  the  use  of 

lar^  doseu.      Simple  truth b  in  practical  medicine  do  more  than 

merely  bear  repetition— they  require  it.     For  though  the  eases  of 

actual  chlorate-of-potaasium  poisoning  are  no  longer  isolated,  and 

oQglit  to  be  generally  known,  fatal  accidents  are  still  occurring  even 

^in  the  practice  of  phyaicians.     When  I  experimented  on  myself  with 

[f-oanoe  doses,  forty  years  ago,  the  resolta  were  some  gastric  and 

lintenBe  renal  irritation.     The  same  were  experienced  by  Fountain,  of 

[BaTenport,  Iowa,  whose  death  from  an  ounce  (30  gm.)  of  the  salt  has 

bf^u  impressively  described   in  Alfred  Still^'s   "Materia  Medica," 

from  which  I  have  quoted  in  my  "  Treatise  on  Diphtheria. "     His  death 

from  chlorate  of  potassium  induced  me  to  warn  against  large  doses 

in  my  lectures  as  early  as  18fiO.     In  my  contribution  to  Gerhardt's 

*  Haadbnch  der  Kinderkraidkheiten, "  Vol.  H. ,  1877, 1  spoke  of  a  series 

iifcBses  known  to  me  personally.      In  a  paper  read  before  the  Medical 

f-8ooiety  of  the  State  of  New  York  (Medical  lieconl,  March  15th,  1879) 

I  treated  of  the  subject  monographically,  and  alluded  to  the  dangers 

atteDding  the  promiscuous  use  of  the  drug,  which  had  even  then 

descended  into  the  ranks  of  domestic  remedies;  and  finally,  in  my 

'Treatiae  on  Diphtheria,"  I  collected  all  my  cases  and  the  few  then 

iworded  by  others.      Since  that  time  numerous  instances  have  been 

Ttpt^rted,    Death  probably  occurs  from  raethsemoglobinuria  (as  shown 

by  llarchand,  of  Halle,  in  1879),  produced  by  the  presence  of  the 

■     pokm  in  the  blood,  and  by  consecutive  nephritia. 

r       The  conscientious  use  of  salt  water  as  a  preventive  measure  will 

'     prove  more  successful — when  combined  with  the  daily  cold-water  bath 

fir  ablution — than  all  the  offensive  smells  and  tastes  which  have  lieen 

rwon  mended, 

large  tonsils  should  be  resecteil  and  aden'^id  growths  removed 

»bile  there  is  no  diphtheria;  for  during  an  epidemic  every  wound 

ill  tk  mouth  is  liable  to  become  diphtheritic,  and  such  operations 

OBgljt  to  be  postponed,  if  feasible.     The  scooping  out  of  the  tonsils, 

1     for  whatever  cause,  I  have  given  up  since  I  became  better  acquainted 

I     witlithe  use,  under  cocaine,  of  the  galvanocautery.     From  one  to 

I     four  applications  to  each  side  are  usually  sufficient  f(jr  every  case  of 

ftnlarged  tonsils  or  chronic  lacunar  or  deep-seated  follicular  amyg- 

iblitia  ("tonsillitis").     It  is  advisable  to  cauterize  but  one  side  at  a 

f'we,  in  order  to  avoid  inconvenience  in  swallowing  afterwards,  and  to 

Inuu  tlie  surface  inward.     Cauterization  of  the  centre  of  the  toiisilH 

may  result  in  swelling,  pain,  and  suppuration,  unless  the  cautery  is 

'^<^  entirely  to  the  surface;  that  means,  the  scurf  must  be  on,  or 
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extend  to,  the  surface,  and  not  remaiu  inside  the  tisBiie.  Another  pre- 
caution is  to  apply  the  burner  cold,  press  it  on,  and  then  heat.  The 
actual  cautery  ia,  however,  not  always  required;  a  strong  hook,  with- 
out or  with  Gleitsmann's  cutting  edge,  bent  to  a  convenient  angle,  in- 
troduced intcj  a  follicular  tiatula,  and  torn  through  the  superjacent 
tissue,  will  also  cause  cicatrization  and  a  cure. 

Nasal  cjitarrh  and  j)roliferation  of  the  mucous  and  submucous 
tissues  may  require  ai>i)ropriate  treatment  with  the  electrocautenr"  In 
many  chronic  cases,  but  the  cases  which  demand  it  are  less  fre^jueDt 
than  those  in  which  the  tonsils  need  correction. 

The  presence  of  lymi>li-uode  swellings  round  the  neck  should  not 
be  tolerated.     The\'  and  the  oral  and  nasal  mucous  membranes  affect 
each  other  mutually.     Most  of  them  could  be   prevented  if  every 
eczema  of  the  head  and  face,  every  stomatitis  and  rhinitis  resulting 
frtjm  uucleanlinesrt,  injury,  or  infection,  were  relieved  at  once.     PainB-^ 
taking  care  of  that  kind  would  prevent  many  a  case  of  diphtheria, 
glamlular  suppuration,  deformity,  or  pulmonary  consumption. 

Prevention  of  diplitheria  V>y  immunizing  doses  of  aiiitioxin  ap])ears 
to  be  possible,  but  the  effect  does  not  last  beyond  a  few  weeks. 

Slawyk's  report,  publisJied  in  the  Deiifsche  Mediciuische  Wocheu- 
avhri/f.  No.  (I,  1SI>H,  ih  very  interesting.  In  Heubner's  division  of 
the  Charite  Ho.spital  of  Berlin  relapsea  of  endemic  infections  were 
quite  common  in  spite  of  careful  preventive  measures  until  immuni- 
zation by  antitoxin  wa.s  resorted  to.  The  doses,  of  two  hundred 
units  contained  in  8  c.c.  each,  were  repeated  every  three  weeks.  In 
this  way  the  jilace  remained  free  of  diphtheria.  As  a  matter  of  ex- 
periment inmninization  waw  discontinued  on  Octolierlst,  181>7.  Three 
cases  of  di]>]itlicria,  one  nf  wliich  terminated  fatally,  occurred  in  the 
first  [mrt  f>f  November,  ^ho  i)reventive  injections  were  then  made 
agjUD,  and  during  tin-  foUuwiug  two  and  a  half  months,  up  to  the  time 
the  report  was  pnbliaht'd,  u<i  new  rase  Jiad  been  observed.  Neither 
early  age  nor  any  com]jlicatiug  disease  appeared  to  furnish  a  cctu- 
traindicatifvji  to  tJin  injections. 

Similar  results  have  lieen  obtained  in  New  York  and  elsewhere. 
The  duration  of  tlie  immunity  so  obtained  is,  however,  limited.  It 
lias  frp4|uent]y  been  observed  that  a  dose  of  frtrm  two  to  four  hundred 
units  of  antitoxin,  when  given  for  immunizing  purposes,  appeared 
to  l»e  Huccessful,  iintil  the  child  was  taken  with  diphtheria  thirty  or 
forty  days  after  the  injection. 

In  connection  with  the  preventive  meiwnrea  detailed  above,  I  now 
add,  thougli  they  be  in  ]iart  a  re]ietition  of  what  has  been  said,  the 
regulations  of  the  New  York  Health  Department  which  have  been  in 
force  for  some  time.     They  are  clear,  concise,  and  to  the  point. 
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"If  possible,  one  attendant  should  take  the  entire  care  oi  the  sick 

person,  an<l  no  one  else  beside  the  physician  should  be  allowed  to 

entftr  the  sick-room.     The  attendant  should  have  no  communication 

^th  the  rest  of  tlie  famih%     The  members  of  the  family  should  not 

receive  or  make  visits  during  the  illness. 

"  The  discharges  from  the  nose  and  mouth  must  be  received  on 
Imndkerchiefs  or  cloths,  which  should  b©  at  once  immersed  in  a 
cwholic  solution  (made  by  diaaolving  six  ounces  of  pure  carlxjlic  aci<l 
in  me  gallon  of  hot  water,  which  may  \m  tlihited  with  an  etjual 
<iaantity  of  water).  All  handkerchiefs,  cloths,  towels,  napkins,  bed 
liiit^n,  persomd  clothing,  night  clothes,  etc.,  that  have  come  in  con- 
M  in  any  way  with  the  wick  person,  after  use  should  be  immetliately 
iaimeraed  without  removal  from  the  room  in  the  above  solution. 
TbpBe  slioukl  be  soaked  for  two  or  three  hours,  and  then  boiled  in 
w&t*r  or  Sfiajisuds  for  one  hour. 

*Iu  diphtheria  and  scarlet  fever,  great  care  should  be  taken  in 
making'  a[)plication8  to  the  throat  or  nose,  that  the  discharges  from 
tliein  iu  the  act  of  coughing  are  not  throw^l  into  the  fa^*6  or  on  the 
clothiflg  of  the  person  making  the  applications,  as  in  this  way  the 
disease  is  likely  to  be  caught, 

*Tbe  hands  of  the  attendant  should  always  be  thoroughly  diHiu- 
fectetl  by  washing  in  the  carbolic  solution,  and  then  in  soapsuds,  after 
niakiii((  a ji plications  to  the  throat  or  nose,  and  before  eating. 

"Surfaces  of  any  kind  soiled  l>y  the  discharges  should  lie  imme- 
ihMy  flooded  with  the  carbolic  solution. 

"Plates,  cups,  glasses,  knives,  forks,  spoons,  etc.,  used  by  the  sick 
peraon  for  eating  aud  drinking  must  be  kept  for  his  ejipecial  use, 
tod  under  no  circumstances  removed  from  the  room  or  mixed  with 
Mtnilar  utensils  used  by  others,  but  must  be  washed  in  the  room  in 
thfl  carbolic  solution  and  then  in  hot  soapsuds.  After  use  the  soap- 
witis  should  be  thrown  into  the  water-closet  aud  the  vessel  which  con- 
tained it  should  l>e  washed  in  the  carbolic  solution. 

*The  room  occupieii  by  the  sick  person  should  be  thoroughly  aired 

Several  times  daily,  and  swept  frefjuently,  after  scattering  wet  news- 

p«p«^rH,  sawdiLst,  or  tea  leaves  on  the  floor  to  prevent  the  dust  from 

rising.     After  sweeping,  the  dust  upon  the  woodwork  ami  furniture 

sjmald  lie  removed  with  damp   cloths.     The  sweejiings  should  bo 

(jurned.   and  the  cloths  soaked  in  the  carlKilic  solution.     Iu  cold 

weather,  the  sick  person  should  I>e  protected  from  drauglits  of  air  by 

A  sheet  or  blanket  thrown  over  his  head  while  the  room  is  l>eing  aired. 

"  When  the  contagious  nature  of  the  disease  is  recognized  within  a 

«hort  time  after  the  beginning  of  the  illness,  after  the  apyiroval  of  the 

He&ltii  Dei)artment  inspector,  it  is  advised  that  0"      ' '  'les  of  f urui- 
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ture  not  necesBarj  for  immediate  use  in  the  care  of  the  sick  person, 
especially  upholstered  furniture,  carpets,  and  curtains,  should  be  re- 
moved from  the  sick-room. 

"  When  the  i>atient  has  recovered  from  any  one  of  these  diseases  the 
entire  body  should  be  bathed  and  the  hair  washed  with  hot  soapsuds 
and  the  patient  should  be  dressed  in  clean  clothes  (which  have  not 
been  in  the  room  during  the  sickness)  and  removed  from  the  room. 
Then  the  Hoiilth  Dejiartment  should  be  immediately  notified,  and 
diHinfectors  mil  be  sent  to  disinfect  the  room,  bedding,  clotliing,  etc., 
and  under  no  contlitious  should  it  I>e  again  entered  or  occupied  nnd] 
it  has  been  thorouglil}'  disinfected.  Nothing  used  in  the  room  dar- 
ing the  sickness  Hh<juld  l>e  removed  until  this  has  been  done. 

"  The  attendant,  and  any  one  who  has  assisted  in  caring  for  tlie 
sick  perHou,  should  iilso  taike  a  bath,  wash  the  hair,  and  i>uton  clean 
clothes,  l)efc)re  mingling  with  the  family  or  other  people  after  the  re- 
covery of  the  patient.  The  clothes  worn  in  the  sick-room  should  be 
left  there,  to  bo  disinfected  with  the  room  and  its  contents  by  the 
Health  Department." 

Among  the  disinfectants  employed  to  advantage  in  dwellings  for- 
malin liiis  of  late  taken  a  high  rank.  A  spray  of  a  two-jwr-cent.  solu- 
tion lias  l>eeu  found  available.  From  60  to  70  c.c.  of  dissolved  coneeo- 
trated  formalin  is  believed  to  be  sufBcieut  for  the  space  of  one  cubic 
metre  (thirtv  cubic  feet).  One  gram  of  formaldehyde  evaiMjrated 
from  Schering's  lamp  or  other  api)aratu8  renders  the  same  service; 
or  the  substance  may  te  allowed  to  evaporate  gradually.  Meanwhile 
t]iet'vesHh(Juldb(^  protected  by  glasHes,  the  nose  by  a  mask,  tlie  hands 
by  vaseline.  Still,  if  Symanskj'  bo  correct  {Zeitsvhrift  fur  Hygiene, 
etc.,  xxviii.,  1898,  ]>.  237),  even  formaliu  leaves  much  to  be  desired. 
He  claiiiiH,  wliile  iiieutioiiiug  in  its  favor  that  it  does  not  injure  cloth- 
ing and  furniture,  with  tlie  exception  of  changing  red  aniline  dyes 
into  imrjile.  tliat  its  be.st  effect  is  obtained  at  high  temperature  and  in 
dry  atraos[)hpres,  and  that  it  has  but  little  penetration  and  destroys 
no  H])or6s,  and  for  that  reason  yields  no  absolutely  safe  results. 

liocal  Treatment. 


The  local  reniedioR  emi)]oyed  have  l>een  used  for  the  purpose  "' 
either  directly  destroying  the  i>seudoraembrane,  fiuch  as  nitr 
silver,  carliolic  acid,  the  a<'tual  cautery  ;  or  to  dissolve  thei 
the  alkaline  carbonates,  the  chlnrideH,  steam,  papayoti 
astvingentH,  such  as  limewater  and  the  chloride  and 
iron ;  or  to  disinfect,  such  as  tlie  potassic  chlorate, 
turptentine,  carbolic  acid,  mercury,  sulphur,  bromi 
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tonn,  chlorine  water,  and  peroxide  of  hydrogen.     The  methods  of 
iipplieatioii  iiave  been  either  direct  local  admiuistratiou  by  the  atten- 
dant, or  washes  and  gargles,  sprays,  injections,  or  Lnhalations. 
■     The  local  treatment  of  the  mouth  and  throat  haa  two  indications : 
Hfirst,  to  maintain  or  restore  a  healtliy  eouilition  of  the  mucous  meiu- 
V^Vr&De  of  the   canties;    second,   to  influence  the  diseased   surface. 
Girgles  in  any  shape  will  reach  the  oral  cavity  only.     They  never 
tottch  anything  bejcmd  the  anterior  pillars  of  the  soft  palate,  and  sel- 
dom more  than  a  small  part  of  the  tonsil.     The  gargles  with  potaaaic 
cblorate,  or  with  the  sodic  benzoate  or  biborate  have  only  a  preven- 
tiTft,  not  a  curative,  effect ;  still,  they  ought  not  to  be  neglected  when 
the  children  are  old  enough  to  use  them.     Mild  solutions  of  the 
above  salts  may  also  be  introduced  into  the  mouth  of  babies  from 
time  to  time  by  means  of  a  brush  or  a  pipette.     Local  api>lic^tiouH  tfi 
the  throat,  even  where  they  are  possible,  ought  not  to  be  made  with 
pttwders.     They  are  apt  to  nauseate  and  produce  vomiting  by  their 
mere  contact.      Even  powders  for  internal   administration  require 
caiefaJ  mixing  with  water,  for  they  are  liable  to  irritate  the  throat ; 
tliDfl,  the  direct  application  of  calomel,  of  the  oxide  of  mercury,  or  of 
sulphar  ought  to  be  avoided.     Applications  of  substances  with  bad 
taste  or  those  that  give  pain  must  not  be  made,  because  the  strug- 
ftling  and  consecutive  exhaustion  of  the  patient  will  do  more  harm 
tium  the  remedy  will  do  good.     That  is  so  with  a  number  of  Hub- 
tkaces,  jiarticularly   with  the  chloral  hydrate,  and  even  with  the 
ctlorideof  sodium  which  has  been  recommended,  like  a  hundred  other 
^iiigH,  as  a  local  application  to  the  pseutlomembrane  of  th(^  tonsil. 

In  diphtheria  the  danger  arises  first  from  suffocation.  That  can 
be  easily  recognized,  ami  the  indications  for  the  treatment  by 
mechanical  means — that  is,  intubation  or  tracheotomy; — are  readily 
foofld.  These  are  the  cases  in  which  repeated  fumigations  with  gr. 
'ii.-iv.  (0.5-1  gm.)  of  calomel,  under  a  tent  or  in  a  small  room,  ate 
"sed  to  advantage.  Steam  will  also  answer  well  under  the  same  cir- 
CQnutances. 

When  the  diphtheritic  i)se«domembrane  is  within  reach,  it  should 

h  either  destroyed  or  disinfected.     For  that  purpose  one  or  two 

drops  of  a  fifty-per-cent.  solution  of  carbolic  acid  in  glycerin  may  Ije 

applied  once  (not  more  than  twice)  a  day,  or  of  the  tincture  of  iotline, 

or  of  a  solution  of  1  i>art  of  the  bichloride  ai  mercury  in  100  or  500 

Bof  water,  several  times  a  diiy.     It  is  in  these  cases  that  chlorine 
•««  been  injected  through  the  surface  into  the  upi>er  layers 
.  should  never  forget  that  only  a  small  part  of 

^^_  such  treatment,  and  that  it  in  only  one 

^^^  iecteil  to  it     In  order  Ui  }ye  effective. 
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the  ftpplicatioii  mu»t  be  tliorough.  None  but  adalttt  or  large  children, 
and  of  them  ouly  a  Minall  namlier,  will  tiubtuit  to  opeuiog  their  uioutbi 
and  to  the  ftppIicatifiriH.  It  is  that  very  class  of  [latients  who  can  be 
induced  to  gargle  witli  some  little,  though  very  littli*.  success. 
Smaller  children  will  object,  will  defend  themselves,  will  struggle. 
It  takes  many  an  anxious  moment  to  force  oi>en  tlie  mouth :  mean- 
while, the  patient  is  struggling,  i>erspiring,  screaming,  antl  exhaust- 
ing his  strength.  One  may  succeed  in  forcing  o|)en  tJio  jaws,  then 
there  begins  tbe  jiractico  of  making  applications,  of  swaldiiug,  uf 
ficratchiiig  ott'  the  pseudomembrane,  of  cauterizing,  of  bui-uiug.  The 
struggling  child  will  prevent  the  limitation  of  the  application  to  the 
diseased  Hurfaco.  One  cannot  help  iujunng  the  neighboring  e{)itLe- 
lium,  and  thus  the  morbid  process  will  spread.  Insteail  i>f  doing  good, 
we  have  done  harm ;  for,  indeed,  no  local  application  c;iu  do  bo  much 
g(xwl  as  the  struggles  of  the  frightent^d  children  do  mischief.  I  hare 
seen  them  die  while  defending  themselves  /igainst  the  attempted  vio- 
lence, leaving  doctor  and  nurse  victorious  and  alive  on  the  battlefield. 
It  is  incredible,  but  it  is  true,  that  more  tlian  one  have  ret;ommendetl 
using  the  electrocautery  or  tlie  thermocautery  on  the  throat  of  tlie 
baby,  after  forcing  the  mouth  openl  It  is  almost  incredible,  for  the 
offendors  cannot  hiive  l>e«m  ignorant  of  the  fact  that  what  they  can 
reach  with  their  instruments  is  but  very  little  liesides  the  tonsil,  and 
they  might  have  known  that  it  is  just  the  t(»usils  that  are  least  apt  to 
favor  th«  admission  of  sepsis  into  the  circulation. 

Thi^re  is  an  easy  way  of  using  disinfectants  on  the  throat  and 
mouth,  viz.,  to  give  medicines  which  are  at  the  same  time  disinfec- 
tants, digestible,  and  easy  to  tjike;  to  give  them  in  small  doses  but 
frequt^utly ;  t^)  see  that  when  they  have  been  given,  no  wat4»r  or  milk 
is  tjiken  immediately  aftf^rwards,  bo  as  not  to  wash  them  ofT  from  tbe 
mouth  and  throat.  Such  mmlicines  are  mild  dilutions  of  thp  tiuctore 
of  chloride  of  iron,  or  lime  water,  or  solutions  of  l>oric  acid,  or  of  bi- 
chloride of  mercury,  or  of  benzoate  of  sodium,  most  of  which  will  act 
both  by  their  coustitntioual  and  their  local  effect. 

Dtphtheria'is  most  dangerous  when  located  in  the  nose  and  naso- 
pharynx. The  changes  taking  place  in  the  miros  may  l>e  im  ox  ten- 
sive C4it«rrh.  liesidf^H  tho  diphtheritic  deposits.  The  diiihtheritic 
membruues  are  sometimes  very  thick,  and  conbiiu  a  great  deal  of 
fibrin.  Sometimes  they  are  bo  thick  as  to  clog  the  uares  and  prevent 
respiratiou.  TTud^^nieath  them  coi>ious  ubs<^>ri)tion  of  toxins  ma; 
take  place.  In  most  cases,  however,  tlie  diphtht'ritic  membranefi  arif 
not  so  thick.  Home  of  them  macerate  very  remlily.  and  the  toxin  is 
very  speedily  absorluHl  through  the  excee<li ugly  copious  lymph  duciii, 
and  sepsis  is  the  result.     In  some  cases  r)f  tliphtheria,  however,  tb« 
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membranes  can  hardly  be  Been.  The  discharge  from  the  nose  is 
liqui<l  ami  acrid,  contaiiia  small  flakes  and  some  blood.  These  are 
tlie  cases  in  which  the  toxin  is  absorbed  directly  into  the  circulation. 
All  of  these  forms  may  lead  to  necrosis  and  gangrene  of  the  tissue,  and 
produce  a  very  peculiar,  sweetisli,  nasty  otlor.  Thus,  the  inhaled  air 
ispoi&oned,  and,  bfing  carried  down  into  the  lungs,  acts  as  an  addi- 
tional j>eril.  The  most  dau^;erous  locality  is  the  posterior  narea,  with 
thpir  direct  comraunicatinns  with  the  lymph  bodies  below  the  angle  of 
tbt^  lower  jaw.  The  pseudomembraneH,  the  lymph  ducts,  and  lymi>h 
bodies,  swanu  with  bacilli  and  toxin,  with  streptococci,  with  staphy- 
lococci, and  lead  to  immense  tuniefactinn  l>ptween  the  ears  and 
davielea,  to  the  formation  of  multiple  small  abscesses,  to  hcmor- 
riugea,  to  sepsis.  All  of  these  forms  of  nasal  diphtheria  retjijire  im- 
nvdiAte,  jiersistent,  and  efficient  local  treatmentv  for  it  is  safe  to  say 
tiiat  every  case  of  genuine  or  mixed  nasal  dijjhtheria  has  a  tendency 
totermiDate  fjibdly. 

The  local  trpatmeiit  consists  in  cleansing  and  disinfecting.  In 
mostcaaes  these  two  are  identical,  for  if  we  simply  succeed  in  washing 
out  the  macerating  material,  that  proves  sufficient.  In  order,  how- 
wer,  to  have  that  effect,  the  washing  and  disinfecting  must  be  done 
often— every  hidf-hour,  every  hour,  every  two  htmrs,  day  and  night. 
In tlie had  cases,  in  which  the  uares  are  clogged  with  pseudomembrane, 
the  cleansing  and  disinfecting  are  to  l>e  preceded  by  forcing  a  passage 
tiifongh  the  nares  with  a  probe  covered  with  wadding  and  dipped  in 
embolic  acid.  Paiticularly  is  this  indication  urgent  when  there  is 
Wpor,  which  owes  its  origin  partly'  to  the  difficulty  of  resfriration  and 
carbonic-acid  yjoisouiug  and  partly  to  the  septic  condition.  The 
niethoda  of  local  treatment,  besides  the  one  just  de8cril)ed,  are  the  (not 
il'ayganccessfiil)  applications  of  ointraeiits  within  the  uohp  by  means 
of  tliehnish  or  wadded  [jrobe,  or  the  use  of  the  spray  or  syringe  or  ir- 
rigator, or  the  use  of  a  spoon  or  a  nasal  cui)  or  a  feeding-cup,  through 
wMt'h  liquids  are  poured  into  the  nares.  The  iudispcuHability  of  thnse 
M«al  administrations  cannot  be  urged  too  positively.  Park  thinks 
*lu»t  "when  the  strength  is  gootlaud  the  nostrils  and  throat  are  full  of 
diaciiarge  and  membrane,  it  is  well  to  insist  on  cleansing  by  irrigation; 
li^teii,  however,  the  child  is  much  prosti'ated,  and  struggles  agaiust  it, 
wijjation  may  have  to  be  omitted"  ("An  American  System  of  the 
practice  of  Medicine,"  i.,  p.  684).  I  believe,  liowever,  that  in  nasal 
dipiitberia  local  treatment  is  the  vital  indication. 

In  imiking  local  applications  it  is  important  that  the  wlmle  sur- 
;W  uhould  be  touched ;  tberefore  neither  ointments  nor  iuHtillations 
ipper  are  available  in  the  average  cases  in  which  the 
3at  of  the  affection ;  nor  as  a  rule  will  the 
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atomizer  eouvej'  a  suflicieut  amount  of  liquid  into  the  cavities  to  be  «>f 
much  UH6.  A  spoon  or  a  small  feediug-cu]i,  or  better  one  of  the  naaftl 
cups  made  for  the  piirpoae  the  nozzle  of  which  ia  mirrow  enough  to 
euter  the  nose,  will  do  fairly  well,  aud  wiU  allow  the  introduction  o( 
liquids  into  the  nares  in  small  or  lar^^e  amounts,  all  of  which  will 
enter  the  throat,  l>e  either  swalloweil  or  flow  out  of  tlie  other  uoHtril 
or  out  of  the  mouth.  The  irri^'ator  (fountain  sjTinge)  is  liable,  bv 
undue  pressure,  which  cannot  always  \>e  well  measured,  to  injure  th«? 
ear.  It  is  true  that  tliis  cannot  take  place  very  readily  so  long  as  the 
whole  nasopharynx  is  covered  with  pHeudomenibrane,  but  this  will 
not  always  remain,  and  then  there  is  a  possibility  of  the  injection, 
when  forced  in,  entering  the  middle  ear.  This  will  take  plitoe  Um 
more  roailily  the  younger  the  infant,  because  the  pharyngeal  ortfioe 
of  the  EoMtachian  tube  is  relatively  larger  and  more  funnel-like  in  tin* 
very  young  than  in  those  of  more  a<lvanced  age.  On  the  other  hand, 
this  configuratiou  of  the  Eustachian  tubes  favors  the  escajje  of  fluids 
from  the  middle  ear;  tliat  is  why  otitis  media  in  the  very  young  ia  often 
painless.  I  gf^nerally  prefer  a  small  glass  syringe  with  a  conical  noole 
of  soft  niblior.  It  will  close  up  the  nostril,  the  pressure  can  alwaj* 
be  measured  and  modified  (it  should  be  very  gentle),  and  it  is  effec- 
tive. The  injectious  must  l>e  made  with  the  i)atient  in  the  recumbent 
or  semirecumbent  position.  On  no  condition,  however,  mui^t  a  child 
with  diphtheria  be  taken  out  of  l>ed  for  the  purpose  of  haWng  the  nares 
washed  and  disinfected.  I  know  of  many  cases  in  which  the  patient 
died  simply  from  lieing  repeatetUy  taken  up.  Tho  injection  or  irriga- 
tion 19  best  made  by  a  person  who  sits  on  the  etlge  nf  the  bed  beliind 
the  patient,  and  raising  his  liea4l  gently  supports  it  with  his  cheat.  A 
towel  should  quickly  be  thro«Ti  over  the  chest  of  the  patient,  and  au- 
other  attentlant  should  secure  tho  ((ationt's  hands.  All  prof>aratioui 
should  l>e  mmle  out  of  sight.  Slow  irrigation  should  always  he  pre- 
ferred to  iiijcictioii  when  there  is  some  blooding  after  every  application. 

The  fluids  to  l)e  used  may  lie  finite  simple,  but  should  always  lie 
warm.  In  louiiv  cases  a  solutiou  of  table  salt  in  water  (7  : 1,000),  or 
iMinicic  m-'ul  (2  or  4  :10(1),  or  lime  water  will  answer  all  pnrpoees. 
Tlio  latter  is  particularly  indicated  when  there  is  a  thin,  acrid,  sUgbtlv 
fetid  discharge.  A  more  efficacious  disinfectaut  than  all  of  those 
mentioned  is  the  bichloride  of  mercury,  1  part  mixed  with  10  {>arta  of 
chloride  of  sodium  or  chloride  of  ammonium  in  from  2,000  to  10,000 
parts  of  water.     It  may  Iw  used  freely. 

If  iii<Hl(*ratt^  quantities  of  a  mild  solution  of  bichloride  of  mercury 
1x1  swallowed  while  being  injectetl,  no  harm  is  done.  Wliere  there  i« 
a  fetid  mlor,  the  nares  ought  to  l>e  deodorized  frequently  by  carbolic 
acid  or  croolin  or  permanganate  of  potaasium. 
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Carbolic  acid  may  be  used  in  solutions  of  from  1  to  10;  1,000  parte 

of  -water,  but  it  should  not  be  forgotten  that  there  is  some  danger  in 

swallowing  it,  because  of  the  nephritis  to  which  it  may  give  rise, 

Yor  the  Bame  purpose  of  deodorizing,  creolin  may  be  used  in  one- 

per-cent.  solutions.     Lofller's  solution  of  alcohol  GO,  toluol  36,  and 

tincture  of  iron  sesquichloride  4   iKirts,  does  not  act  better  than 

othiKS,  has  a  bad  taste,  is  objected  to  very  strongly,  and  gives  rise 

to  eiliausting  struggles.      Permanganate  of  potaHsium   in   solution 

(1 '.  250)  may  be  applied  once  or  twice  a  day  to  the  fetid  nares  with  a 

prolw  wrapped  in  absorbent  cotton,  or  may  be  used  for  spraying,  for 

jectioa,  or  for  irrigation  in  a  solution  of  1 : 2,000-4,000  many  times  a 

duT.   Peroxide  of  hydrogen  is  a  powerful  disinfectant;  some  of  its 

eulogizerH  condemn  such  prei>aratious  as  are  acid,  others  those  which 

are  not  acid.     Solutions  which  are  not  very  thin  will  coagulate  the 

solnble albumin  of  the  surface  tissue  with  which  they  come  in  contact; 

form  membranous  deposits  which  are  fretjuently  mistaken  for  diph- 

tlieritic  pfleudomembranes ;  give  rise,  when  the  membranous  aiiefacta 

will  Lave  been  thrown  oflF,  to  local  sores,  which  may,  and  very  often 

do,  fumiah  a  resting-place  to  new  microbic  invasions.    This  should  be 

taken  into  consideration  and  is  true,  though  one  of  the  mamifacturers 

of  tliig  Bubstance  once  tried  to  increase  the  vigor  of  the  advertisement 

of  hifi  wares  by  coupling  with  it  his  conviction  of  my  ignorance  on  the 

subject , 

For  the  purpose   of   disfiolvitty    meinbraneSf  papayotin    (not  the 
proprietary  medicine  sold  under  a  similar  name)  has  been  used  in 
five-per-cent.  solutions,  a8asi)ray,  by  injection,  or  aaadirecta]>]>lipa- 
tion  by  means  of  a  sponge  or  brush.     Many  years  ago  I  employed 
it  in  greater  concentration  to  dissolve  the  diphtheritic  membranes  of 
lie  trachea  lielow  the  tracheotomy  tul)e.     Its  application  in  powder 
^  not  answer  well.     For  the  same  purpose  tryiisin  has  been  em- 
ployed in  five-per-cent.  solutions,  mixed  with  bicarbonate  of  sodium. 
Tlje  irrvi<td  If/ttipkadenilis,  of  which  I  have  spoken  as  the  result 
of  liasal   diphtheria,  must  l*e  treated  i>ersistently  and   effectively. 
Tliis  treatment  may  be  preventive  and  curative.     The  preventive  treat- 
Djt^nt  rnnnists  in  the  nasal  injections  descrilwd.     The  raiiidity  with 
^h'h-h  large  swellings  diminish  when  iiTigations  are  made  frequently 
Jtnd  conscientiously  is   often  surprising.      When  large  tumefaction 
ha  taken  place,  tincture  of  imliue  has  been  applied  externally  ;  in 
jay  it  is  u.seless.     Mercurial  ointments  anil  oleates  have  bee u  ap- 
*»V  also  are  useless,  either  as  actual  remedies  or  ms  a  means 
ointment  of  ]»otassic  iodide  and  adeps  lanai  hydrosus 
idily  absorlied  and  less  irritating.     Ice  externally 
«»88  so  long  as  the  infection  is  not  stopped.     I 
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hAve  in  a  namber  of  instaiicses  injected  iodoform,  in  ether,  into  the 
swelled  nuifis,  bat  it  is  too  painfol  and  too  ineBicacious,  and  does  not 
pav  for  the  agitation,  anguish,  and  exhaustion  of  the  unfortniiate 
child.    So,  indeed,  there  is  no  remedy,  besides  the  preventive  measoree, 
except  in  occasional  long  and  deep  incisions  into  the  immense  mass. 
We  ahoold   not  wait  for  fluctuation  or  even  semiiiticttiation  to  be- 
ct)me  apparent.     A  great  deal  of  the  swelling  is  inside  the  fascia. 
Abecessea,  when  they  form,  are  seldom  lai^e.     The  contents  consist 
more  of  necrotic  tissue,  which  ought  to  be  laid  o[)en  as  soon  as  ix». 
si  hie  and  disinfectetl.     The  incision  most  be  a  long  one — in  many 
cases  from  ear  to  clavicle.     The  disinfection  of  the  wound  may  be  <)l> 
tained  by  applications  of  subnitrate  of  bismuth  or  tincture  of  iodine, 
and  by  iodoform  or  other  antiseptic  gauze.     No  carbolic  acid  sLoiiU 
be  usetl  for  disinfection,  because  of  it.s  tendency  to  give  rise  to  hemor- 
rhages.    When  a  hemorrhage  takes  place,  it  will  usually  st<ip  under 
pressure  with  antiseptic  gauze ;  but  sometimes,  when  a  large  blood- 
vessel has  l»eeu  er<xled.  it  is  very  copious.     In  such  cases  the  actual 
cautery,  aoupressure,  or  sometimes  the  ligature  of  bhxxl-veasels  had 
to  be  resorted  to.     Chloride  of  in>n  and  subsolphate  of  iron  must 
never  \)e  usetl  on  such  necrotic  surfaces.     They  give  rise  to  a  thick 
coagulated  scab  under  which  septic  absorption  is  ajit  to  take  place. 

Si»nguiui>leut  discharges  from  thenostrilfi  may  usually  be  arreste<i 
by  the  cfiuscientious  application  of  cleansing  and  disinfecting  solu- 
ti«^>iis  (in  most  cases  gentlt^  irrigatiou  works  l»est>.  But  the  subsulphate 
or  perchloride  of  iron  slmuld  generally  not  be  employed  for  the  reason 
alxjve  given.  The  api»lication  of  a  solutinu  of  autipy rin  (1 :  10,  some- 
times 1 :  8)  by  means  of  a  swab  or  a  sprav  will  geuenilly  prove  satis- 
fa<-tory  in  hemorrhages.  In  urgent  cases  a  tamiKin  sjvtumteil  in  a 
Holutiou  of  autipyrin  is  re<piireil;  its  styptic  property  is  enhanced  by 
the  a<lditiou  of  a  small  simount  of  tannic  acid. 

M'xlerate  hemorrhages  from  the  throat  should  be  treated  in  a 
similar  way,  and  by  ice-bjigs  prt)perly  applieil.  Unless  they  lie 
parenchymatous  their  Icxvdity  shiuild  l>e  inquired  into  for  the  pur- 
]H}Hf^  i)f  the  localization  o(  a  styptic — autipyrin,  or  the  actual  cautery. 
If  there  V»f  an  erosion  of  a  largo  ves.sel,  such  as  the  carotid  artery  in 
a  <!f*.se  re[»ort/*d  by  me  in  the  Transactions  of  the  Association  of  Ameri- 
can Physicians  (189S),  imtliiug  short  of  the  ligation  of  the  ve8.sel  is 
apfjropriate.  If  it  be  tlie  jugular  vein  which  is  ruptured,  either  ligation 
or  compression  shnuld  l)e  resorted  to. 

Local  treatment  has  lost  it**  credit  with  some  who  l>elieve  that 
antitf)xin  alone  should  l»e  relied  on  in  all  cases  and  for  all  indica- 
tions.   That  is  a  grave  mistake,  which  will  again  be  referred  toljelow. 

For  the  purpose  of  softening  and  macerating  pseudomembranes 
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8teAm  has  lw»en  extensively  utilized.     Its  inhalation  is  useful  iu  canes 
ui  catarrh  of  the  mucous  membranea,  and  iu  many  iufljimmatory  and 
diphtheritic  affections.     On  mucous  menibraneH  it  will  increase  the 
Mcretion  and  liquefy  it,  and  thus  aid  in  the  throwing  off  of  the 
pBeudomembranea.     Its  action  is  the  more  pronoiiucfd  the  greater  the 
anioQDt  of  mucijiarous  follicles  under  or  alongaide  a  cylindrical  or 
fimbriated  epithelium.     Thus  it  is  that  tracheobronchial  diphtheria 
jukI  tlie  non-lmciilary  forma  of  fibrinous  bronchitis  are  greatly  bene- 
fited bv  it.     Children  affected  with  tbem  I  have  kept  in  small  bath- 
nrfima  for  days,  turning  on  the  hot  water,  and  obliging  the  patient 
constantly  to  breathe  the  hot  vapor.     In  several  such  cases  I  Lave  seen 
iwovery  with  tliat  treatment-     Atomized  cold  water  will  never  yield 
thfisame  result;  nor  have  I  seen  the  patented  inhalers  do  much  good. 
Sti]],  where  the  surface  epithelium  is  pavement  rather  than  cylindrical, 
ttcd  where  but  few  muci[>arou8  follicle-s  are  present,  and  when  the 
liflemlomembnme  is  rather  immerged  in,  and  firmly  coherent  with,  the 
surface — for  instance,  on  the  tonsils — the  steam  treatment  is  less  appro 
pmte.    On  the  contrary,  moist  heat  is  liable  in  such  cases  to  favor 
the  extension  of  the  process  by  softening  the  hitherto  healthy  mucous 
membrane.     Thus  it  takes  all  the  tact  of  the  prjictitioiier  to  select  the 
proper  cases  for  the  administration  of  steam,  not  to  speak  of  the  judg- 
iDBiit  irhich  is  required  to  determine  to  what  extfmt  tho  oxclusion  of  air 
(oitneu)  from  the  steam-moistened  rfnam  or  teut  is  permissible. 

Steam  may  be  properly  mixed  with  medicinal  vapors.  In  the 
room  of  the  jiatient  water  is  kept  constantly  boiling  over  the  firephice, 
prtmd«]  the  steam  is  preventetl  from  escaping  direotl.v  into  tlie 
fliimney,  on  a  stove  (the  modem  "  self-feeders"  are  insuflicieut  for 
tliat  purpose  and  are  abominations  for  every  reason),  over  an  alccvhol 
IwDp,  if  we  cannot  do  l.ietter,  but  not  on  gas,  if  iiossible  to  avoid  it, 
^>ecaii8e  of  the  large  amount  oi  oxygen  which  it  consumes.  Every  hour 
*  tabl(«poonful  of  oil  of  turpentine,  or  of  eucalyptus,  and  perhaps  also 
a  tpjBpoonful  of  carbolic  acid,  is  poured  on  the  water  and  evajjorated 
"^'h  it.  The  air  of  the  room  is  filled  with  steam  and  vapors,  and 
ttiia  tbe  contact  with  the  sore  surfaces  and  the  reHi>irat4>ry  ti-act  is 
obtftifled  with  alisolnto  certainty. 

The  secretion  of  the  mucous  membranes  is  sometimes  quite  abun- 
dant atider  the  influence  of  steam,  but  is  still  more,  like  that  of  the 
external  integuments,  increased  h\  the  inti'oduction  nf  water  into  the 
cirrniation.  Therefore,  drinking  of  large  quantities  af  water  or  of 
^ter  mixed  with  an  alcoholic  stimulant  should  be  emMtnraged.  Over 
a  thoroughly  moistened  raucous  membrane  the  pseudomendirane  is 
more  easily  made  to  float  and  tt>  macerate. 

To  evolve  large  volumes  of  steam  the  slaking  of  lime  has  been 
You.  xvn.-7 
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resorted  to.  It  is  both  an  old  and  an  effective  procedure.  Not  only 
is  tlie  object  in  view  accomplisLed  by  it,  but  it  is  the  best  means  of 
brin|j;ing  lime  into  contact  with  the  morbid  surface.  In  a  room  in 
which  lime  haa  been  slaked,  everything  is  covered  with  it.  Thus  this 
method  of  profiting  by  the  local  effect  of  lime  is  decidedly  preferable 
to  the  almost  nugatt^r^'  effect  of  lime  water  sprayed  into  the  throat 

In  comiection  with  these  measures,  taken  for  influencing  the  mucous 
secretion.s  and  exudations  of  the  mucous  membranes,  I  may  here  refer 
to  some  internal  medication  resorted  to  with  the  same  object  in  view. 
It  was  to  fulfil  the  same  indication  of  softening  the  pseudomembraue, 
by  increasing  the  secretion  of  the  mucous  membranea,  that  pilocar- 
pine or  jnborandi  was  highly  recommended  (Guttmann)  as  a  panaced 
in  all  forms  of  diphtheria.  There  is  no  doubt  that  the  secretion  of  the 
mucous  membranes  is  vjistly  increased  by  the  internal  adnainistration, 
or  by  repeated  subcutaneous  injections  of  the  muriate  or  nitrate  of 
pilocarpine,  but  the  heart  is  enfeebled  by  its  use.  I  have  seen  but 
few  cases  in  which  I  could  continue  the  treatment  for  a  sufiicient 
tiiiio.  Iir  many  I  had  to  Hto[)  it  because  after  some  days  of  persistent 
administration  I  feared  for  the  safety  of  the  patients.  Therefore,  as 
early  as  1880,  at  the  meeting  in  that  year  of  the  American  Medical 
Association  at  Kichmoud,  I  felt  obliged  to  warn  against  its  indiii- 
criminate  use  in  diphtheria.  Thus  it  has  shared  the  fate  of  all  the 
hundreds  of  remedies  and  methods  which  have  been  declared  to  b© 
infallible  and  have  been  found  wanting. 

The  diphtheritic  coujfitu-fivtr  should  be  irrigated  frequently,  every 
half-hour  or  every  hour,  with  a  mild  antiseptic  solution  (boracic 
aci<l  1  A  :  HXI}.  These  irrigations  are  quite  often  difiicult  to  make 
bei!:ause  of  the  massive  infiltration  of  the  tissues.  To  counteract  thig 
and  its  pressure  on  the  eyeliall  T  saw,  thirty  years  ago,  a  deep  hori- 
zontal incision  madu  thnmgli  the  ext*^rnal  angle.  In  some  cases  the 
pressure  was  relievwl  in  s])ite  of  the  extension  of  the  diphtheria  along 
the  wound.  Ice  apjdications  to  the  eye  are  always  indicated,  pai'ticu- 
larly  at  first.  If  bags  will  not  bo  tolerated,  cloths  large  enough  to 
cover  the  eye  sliouid  be  phiL-ed  on  a  lum]>  of  ice  and  appUed  fresh, 
without  previous  wringing,  every  two  minutes.  These  ice  applica- 
tions sltould,  however,  Ije  watched.  They  are  liable  to  increase  the 
anjnmia  cau.Hcd  by  the  infiltration  of  the  tissues  and  give  rise  to 
necrosis.  Such  occurrences  should  be  met  by  warm  applications, 
wluL'h  may  iucrease  the  tendency  to  maceration.  Abscesses  in  the 
lower  part  of  the  cornea  slionld  not  be  opeuetl.  Accompanying 
eczema  or  erythema  of  the  cheeks  should  l3e  treated  with  an  iodoform- 
vas<>line  ointment  fl :  H-IO),  and  cellulitis  of  the  surrounding  tis 
of  the  cheek  according  to  the  common  j»rinciples  of  antiseptic  si 
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Amm&im  treated  six  serious  cases  of  diphtheria  of  the  eye  with 
repeated  injections  of  antitoxin,  which  were  not  Hucceesful.     It  ap- 
pears its  effect  is  doubtful  when  the  cornea  is  affected,  and  mainlj, 
u  it  happened  in  his  cases,  when  diphtheritic  conjunctivitis  and  kera- 
dtia  were  complicated  with  the  presence  of  cocci. 

I  Qeneral  Treatmeiit. 

The  dteteiic  treatment  of  a  case  of  diphtheria,  either  simple  and 
nflicomplicated,  or  mixed,  or  septic,  should  be  guided  by  circum- 
lIUGes  and  general  [)rineiples.  Solid  food  is  rarely  relished  and 
ganerally  refused,  though  there  be  but  little  pain  in  swallowing.  A 
child  may  be  permitted  to  go  without  food  for  the  first  day  or  longer. 
But  tlie  tendency  to  leucocytosis,  hydrsBmia,  and  t<isie  exhaustion 
flfinaads  measures  for  the  preservation  and  restoration  of  strength, 
llilk  in  different  forms,  with  and  without  farinaceous  admixtures, 
broths  and  beef  juice,  eggs  in  acceptable  form,  and  alcoholic  stimu- 
lants at  an  early  time  should  be  insisted  upon.  It  is  only  necessary 
to  ar^e  the  necessity,  while  trying  to  remove  the  disease,  of  preserving 
the  patieDt. 

The  medicinal  treatment  of  an  average  case  oi  phanfngeal  diphtheria 
eaabe  made  to  combine  the  indications  of  both  internal  and  local  ad- 
ministTation.  For  forty  years  I  have  employed  the  tinctui'e  of  the 
cMoride  of  iron.  It  is  an  astringent  and  antiseptic.  Its  contfict  with 
the  diseased  surface  is  as  important  as  is  its  general  effect;  therefore 
it  shonld  be  given  frequently,  in  hourly  or  half-bourly  doses,  even 
every  twenty  or  fifteen  minutes.  An  infant  of  a  year  may  tiike  3  or 
4c.c.  (3  i.)  a  day,  a  child  of  three  or  five  years  8  or  12  c.c.  (3  ij.  or 
iij.).  It  ia  mixed  with  water  so  as  to  make  the  dose  half  a  teasijoon- 
ful  or  a  teaspicKii^^  j  *  drachm  or  two  drachms  (4  or  8  c.c.)  with  a 
small  quantity  of  chlorate  of  potassium  (see  above),  in  four  ounces 
fl20c.c.)  allows  half  a  teaspoonful  every  twenty  minutes.  No  water 
nmst  be  drunk  after  the  medicine.  As  a  rule,  it  is  well  tolerated. 
There  &re  some,  however,  who  will  not  bear  it  well.  Vomiting  or 
diarrboea  m  a  contraindication  to  i>erseverance  in  its  use,  for  nothing 
ninstl)?  allowed  to  occur  which  reduces  strength.  A  gmid  a<ljuvant 
IS  Rlvceriu,  and  better  than  syrujis.  From  ten  to  fifteen  per  cent,  of 
the  mixture  may  consist  of  it.  Now  and  then,  but  rarely,  it  is  not  at 
all  tiJerated.  ^Vheu  diarrhcea sets  in  glycerin  should  be  discontinued. 
Still,  these  cases  are  rare;  indeed,  the  stomach  bears  plycerin  very 
^much  better  than  the  rectum. 

» seen  so  many  bad  cases  recover  under  the  administration  rjf 
•on,  when  treated  after  the  method  detailed  alx>ve,  that  I 
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caimot  rescind  former  expressions  of  my  belief  in  its  value.  StiU. 
I  have  often  Ijeon  ao  situated  that  I  Lad  to  give  it  up  in  pecali&r 
cases.  They  were  those  in  which  the  maiu  symptoms  were  uf  bo 
intense  a  Bepwis  that  the  irtm  and  other  rational  metbotla  of  treatment  ' 
were  not  powerful  enough  to  i>revent  the  rapid  progress  of  the  disease. 
Children  with  nasopharyngeal  diphtheria,  large  gljindular  sweUiiig, 
feeble  iieart,  and  fretjiient  tuiUe,  thorough  sepsis,  and  irritable  stomach 
besides,  those  in  whom  large  doses  only  of  atimidauts,  general  and 
cardiac,  may  |)oasibly  bring  any  relief,  are  better  off  without  the  iron. 
When  the  circumstaneeB  are  such  as  to  leave  the  choice  between  imn 
and  alcohol,  it  is  liest  to  omit  the  iron  and  rely  ou  alcoholic  stimulantH 
mostly.  The  qnautitie«  retiuired  are  so  large  that  the  absorl)eDt 
powers  of  the  digestive  tract  are  no  longer  sufficient  for  both. 

Nor  is  iron  Hufficient  or  safe  in  those  cases  which  are  preemi- 
nently laryngeal.  To  rely  on  iron  in  raerabranous  croup  means  both 
waste  and  danger. 

When  i>har\  Dgeal  diphtheria  has  reached  the  lat-ifnxii}.  its  descent, 
or  when  bronchial  diphtheria  in  its  ascent  has  resulted  in  sudilen  laryn- 
geal stenOHis,  the  above  antidiphtlieritic  treatment  avails  but  little. 
That  neither  general  nor  local  deidetiou  has  any  effect,  except  that 
of  hopelessly  reducing  the  patient's  strength,  has  long  been  recog- 
nized; also  that  vesicatoneM  add  new  diphtheritic  exudations  on  the 
denuded  surfaces  to  those  already  ou  the  mucous  membiunes.    Emetic^ 
are  of  no  use  unless  a  peculiar  tlapj>ing  sound  Iwtrays  the  preiience  oi^ 
half-detached  membrane  in  the  air  jmssage.     In  such  a  ca«e  they  ar^ 
apt  t*)  save  life.     Massage  of  tlie  laiyax  has  been  recommended  by  Bel^ 
Weiss.     I  cannot  say  that  the  few  cases  in  which  I  advised  the  pro-' 
cedure  were  HUccessf ul ;  it  may  be  that  the  constant  repetition  of  tb» 
advice  to  use  ujtTcurial  or  other  ointments  over  the  larynx  is  based 
on  the  observation  of  an  occasional  good  effect  of  the  friction  ("maa- 
sage")  fittpuiliug  their  emivloyment.     Locally,  hictic  acid,  in  more  or 
less  saturatod  solutioD,  h;is  been  eulogized  as  a  solvent  of  the  mem- 
branes in  the  larynx,  wh^n  often  applied  either  by  brush  or  spray. 
Must  of  the  cases  in  wliich  I  liave  seen  it  used  were  not  successful; 
but  nil  untoward  result  in  those  cases  is,  unfortunatel.v,  not  exceptional. 
I  luive  seen,  or  lielieve  I  have  seen.  pa|)ayotiu  dissolve  membrane 
wliPii  apjilied  in  a  mixture  (tf  f>ne   ]»irt  in  two  parts  each  of  glycerin 
.'iinl  vvatfr.     Particularly  would  that  orcur  in  [iharyngeal  diphtheria 
slowly  descending.     Lime  water  is  still  used  as  a  spray  and  b^ 
admirers.     Lime  slaked  in  a  small  room,  or  under  a  tent,  is  -■ 
more  eftVctive,  for  during  tliat  process  a  large  quanti 
carried  up  and  inhaled;  at  the  same  time  the  softeri 
effect  of  the  steam  is  obtained,  but  the  latter  is  not  aim 
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IS  it  appears.     In  many  the  appliuatiou  extenuill;v'  of  cold  water  or 

ioe-baga  ko  tlie  neck  is  vastly  preferable.     But  in  most  cases  of  anaomic 

wA  highly  uervous  cLikbeii  the  latter  aro  uot  tolerated.     Constant 

uilialjitions  of  tiiriientiiie  or  carbolic  acid  from  a  kettle  of  boiling  water 

have  imjiressed  me  as  beneficial  in  a  large  number  of  cases.     Inhala- 

dons,  in  a  small  room  or  under  a  tent,  of  calomel,  which  is  sublimated 

I     indoaes  of  gr.  viij,  or  x.  (0,5  gm,),  every  hour  or  at  longer  intervals, 

UBoertainly  effective. 

The  patient  remains  in  bed  as  much  as  possible,  and  may  continue 
gMbeipectorantH  as  he  i>erhaps  took  for  previous  catarrhal  symptonis ; 
he  mav  also  take  diaijhoretics  and  warm  beverages;  an  occasional 
opiate  to  excite  diaphoresis  and  to  prfK-ure  some  rest.  The  continued 
use  of  chlorate  of  potassium,  when  the  invasion  of  the  larynx  is  com- 
plete, is  ntther  superfluous.  Antipyretics  are  out  of  the  tjuestion 
Miless  there  is  a  very  high  temfierature  dei>euding  on  a  comiilicatiou 
I  (general  diphtheria,  pulmonary  inflammations).  Pilocarpine  injures 
l>v debihtatiug  the  patient;  the  cases  which  are  really  benefited  by  it 
m  eicesaively  rare.  Mercurials  have  resulted  in  mora  actual 
recoveries  than  has  any  other  internal  treatment.  The  cyanide  and 
iodide  have   been  recommended.      For  nearly  twenty  years  I  have 

^e^lplo.vetl  the  bichloride  in  doses  of  1  mgm.  (gr.  jf\j)  or  more  once 
everv  hour.  The  smallest  babies  take  one-fourth  or  oue-third  of  a 
pain  daily  for  days  in  succession.  Almost  never  will  a  atonmtitis 
Mow,  aod  no  gastric  or  intestinal  irritation,  provided  the  dihitiou 
he  in  the  proportion  of  at  least  1 : 8,000.  An  occasional  slight 
^rtcea  may  rer|uire  the  addition  of  a  few  drops  of  camphoratetl 
tffictttre  of  opium.  I  can  repeat  a  former  statement,  that  never  bof<ire 
the  Antitoxin  period  (see  below)  have  I  seen  cases  of  croup  getting 
'eilinsuch  numbers,  either  without  or  with  tracheotomy  or  intuba- 
tion, ag  when  under  mercurial  treatment.  I  would  not  be  understood, 
hmrever,  to  limit  the  use  of  mercury  to  laryngeal  dij>htheria;  it  Ijas 
«liial  eflfects  in  that  of  the  pharynx,  and  mostly  in  tlie  streptococcic 
«nd  in  the  mixed  forms  of  diphtheria.  In  connection  with  this  st^te- 
njent  I  wish  to  emphasize  again  the  necessity  of  not  relying  on  a 
Single  method  of  treatment  in  a  disease  so  dangerous  and  whimsical  as 
diphtheria.  The  self-complacent  nihilism  which  relies  exchiHively 
OD  pathological  research  and  lalx>ratory  methods  has  more  than  once 
"pded  the  medical  and  social  and  humanitarian  j>oHiti<in  of  clinical 

kie.    It  is  a  pleasure,  therefore,  to  quote  an  author  who  Iihm 
in  bacteriology  :     "  The  giving  internally  of  the  tincture 
i-oTi  or  of  the  bichloride  of  mercury  in  sninll  fre- 
local  effect  upon  the  mucous  membranes 
H.  Park). 
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WLen,  ill  laryngeal  diphtheria,  iniemal  treatment  proves  1t]IflD6> 
oeesful,  intubation  or  tracheotoniy  shonld  be  reaortetl  to.  A  small, 
freciuent,  and  iutprraittent  pulse,  aphenia,  cyanosis,  and  marked  re^ 
traction,  with  every  inapiratiou,  of  the  supraclavicular  ft>8Sji«  and  the 
epigastrium,  are  most  urgent  indications  fi>r  the  ojjerative  procedure. 
They  should  not  be  allowed  to  last.  I  shall  not  here  be  tempted  to 
defend  the  two  operations;  I  Hhall  ucjt  even  be  temptcnl  to  diflCOM 
the  criminality  of  allowing  a  child  to  suffocate  without  resorting  io 
mechanical  relief,  or  to  comjiare  the  two  operations  with  each  other. 
I  can  only  say  that  for  years  I  have  not  seen  a  case  in  which  intuWtion 
would  not  take  the  place  of  tracheotomy,  and  have  therefore  not  jjer- 
formed  the  latter.  lutubiitiou  takes  the  place  of  tracheotomy  in  mrj^t 
oases;  in  none  does  it  make  it  impossible  when  re«iuiretHn  the  opinion 
of  the  operator.  The  latter  oi>eration  may  be  preferred  or  beoooie 
necessary  for  the  imr]>osB  of  getting  at  the  trachea  and  bronchi  for 
the  mechanical  removal  of  membrane  luid  other  local  treatment,  rare 
though  the  cases  be  in  which  such  prooedaree  are  attended  with  suc- 
cess. It  is  jirobable  that  the  many  secondary  tracheotomies  which 
are  still  performed  in  Europe  when  intubation  is  alleged  to  he  insufli- 
cient  will  not  be  considered  reipiisite  in  the  future.  Nor  is  it  probable 
that  Bokai's  method  of  using  intubation  as  an  adjuvant  t<?  tracheotomy 
will  he  followed  long  even  by  that  distinguishetl  cliuiciiin  himself. 
Since  1891  his  practice  has  been  first  to  perform  intubation  and  then 
tracheotomy,  removing  the  tube  just  before  he  makes  his  incision  into 
the  trachea. 

In  the  vast  majority  of  cases  of  i^eudomembranous  larvngitis  the 
Klebs-Loffler  bacillus  is  found;  and  all  of  them  are,  therefore,  fit 
subjects  for  the  use  of  the  diphtheria  antitoxin.  Since  its  introdao- 
tion  both  general  and  local  (I'lrj^ngeal)  diphtheria  have  lieen  greatly 
benefited.  At  its  Washington  meeting  in  May,  1897,  the  American 
Petliatrio  »Society  received  the  "  Reptjrt  of  its  committee  on  the  collec- 
tive investigation  of  the  antitoxin  treatment  of  laryngeal  diphtheria 
in  private  i>ractice. "  Its  salient  points  are  as  foUows :  The  number  of 
cases  reported  during  the  eleven  mouths  ending  April  Ist,  1897,  was 
1,704— mortality,  21.12  i>er  cent.  The  cases  occurred  in  the  practice 
of  422  physicians  in  the  United  States  and  Cana4;la.  Operatioiifl  ea»- 
phiyed:  Intidwition  in  037  cases,  mortality  20  ]:»er  cent. ;  traoheotomy 
in  20  cases,  mortality  45  per  cent. ;  intubation  and  tracheotomy  in  11 
cases,  moriality  03.03  per  cent.  Numlier  of  States  repreBented«  22, 
besides  the  District  of  Columbia  and  Canada.  Non-operative  o«aes, 
1,036,  mortality  17.18  i>ereent. ;  operated  cases,  068,  mortality,  27.24 
per  cent. 

Two  facts  may  be  rec^led  in  connection  witli  these  statements: 
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First,  that  before  the  use  of  antitoxin  90  jwrceot.  of  cases  of  laxyni^eal 
ibplitheria  required  operation;  under  the  antitoxin,  however,  39.21 
per  cent.  Second,  that  the  perceutn^e  figureH  linve  been  rnverned: 
formerly  27  per  cent,  represented  the  rpcoAerieH;  iitiw,  under  auti- 
toxin,  this  figure  represents  the  mortidity.  The  committee  expects 
Btill  l^etter  results  when  antitoxin  will  be  administered  earlier  and  in 
laiver  doses,  and  recommends  that  all  patients  with  laryngeal  diph- 
theria, l>eing  two  years  or  over,  should  receive  as  follows;  Two 
.thousand  units  at  the  earliest  possible  moment,  two  thousand  units 
after  twelve  or  eighteen  hours,  unless  there  l>6  an  improvement,  and 
the  same  dose  twenty-four  hours  after  the  second  dose,  if  there  be 
still  no  improvement.  Patients  under  two  years  should  receive  one 
thousand  or  fifteen  hundred  units. 

Dr.  Dillon  Brown's  personal  experience  being  unusually  large  and 
carefully  recorded,  I  add  without  comment  the  following  figures  re- 
I>orted  by  him.  He  divided  his  intulmtiou  cases  into  three  classeH :  Pre- 
viooB  to  November,  1890;  from  November,  18W,  to  Se]>teml>er,  1894 
(calomel  sublimation  jieriod) ;  from  Seiktember,  1894,  to  Ai>ril  1st,  1897 
(antitoxin  period).  Of  442  cases  of  iutubatiuu  without  calomel  sub- 
limations and  without  antitoxin,  27.3  jier  cent,  recovered.  Of  29i5  cases 
of  intubation  with  calomel  sublimatians,  41. (>  per  cent. ;  of  (i9  cases 
of  intubation  with  antitoxin,  G7.8  i)er  cent,  recoveretl.  Without  subli- 
mations, 10.1  jjer  cent. ;  with  sublimatitms,  13.2  per  cent. ;  with  anti- 
kndn,  23.3  per  cent,  recovered.  During  the  first  year  with  antitoxin, 
tfiflre  were  recoveries  after  operation  in  38.4. ;  during  the  second  year  in 
£8.9;  during  the  third  in  94.7  per  cent-  The  apparently  bad  residts 
daring  the  first  year  were  probably  due  to  two  causes :  inferior  anti- 
toxic aerums  and  insulhcient  doses. 

Caille  sums  up  his  personal  ex[)erienc^  as  follows :  "  Tracheot^^my 
and  intubation  cases,  before  antitoxin,  280  cases,  30  per  cent,  recov- 
eries; 17  intubation  cases,  with  antitoxin,  3  deaths.  Over  one-half 
of  all  laryngeal  cases  treated  with  antitoxin  recovered  withoiit  oper- 
ation. In  every  case  of  acute  progressive  stenosis  l,r)lX)  to  2,(X)0 
units  of  diphtheria  aniitoxiu  should  be  administered  at  once,  and  the 
doee  may  be  repeated  in  twelve  to  twenty-four  hours,  and  so  on  until 
relief  is  mauifeat. " 

In  Baginsky 's  hospital  service  there  were  1,258  cases  of  diphtheria 
in  the  years  1890-94 ;  418  tracheotomies  and  135  intubations  were 
performed,  with  a  total  mortality  in  these  553  operations  of  f)2  per 
cent.  In  the  418  tracheotomies  the  mortality  wjia  (54.4  per  cent. ; 
among  these  were  77  which  were  performed  after  intubation ;  these  77 
had  a  mort*ility  of  69  per  cent. ;  58  intubations  without  secondary 
tsaeheotoiiiy   liad  a  mortality  of  41.8  i«r  cent.     This  condition  of 
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ttiiiiga  changed  M-itli  the  inauguration  of  antitoxin  txeatment.  No 
CftBe  of  laryngeal  stenoMin  developed  in  those  in  whom  the  remedjr 
was  injected  before  the  larynx  became  affected.  Thus  it  was  tJmt 
in  52o  caseH  there  were  but  53  tracheotomies  and  54  intubations,  tlie 
former  with  34  deathH,  th«  latter  with  2.  It  became  necessarv  to 
perform  tra^'heotomy  after  a  previous  intul>ation  in  Incases,  of  which 
9  ended  in  <Ieath.  The  sjieedier  disintegration  of  the  membranes  tkod 
the  almost  general  discoutiuuaucoof  their  growth  after  tlie  injectionof 
antitoxin  are  the  reasons  why  Bagiimk y  haa  Hince  preferred  intnhatioD 
to  tracheotomy- 

At  thfit  farly  time  in  which  his  results  were  published,  Heubner 
performed  33  oj>eratinn8  in  IHl  cases — via.,  23  tracheotomies  with  54 
l>er  *-e]jt.,  10  intubations  with  HIJ  i>er  cent,  recoveries — a  remarkable 
improvement  over  the  figurt^  ot  the  iinte-antitoxiu  period. 

At  the  Intp-ruational  Cougre^is  of  Moscow  Monti  made  the  state' 
ment  that  in  liis  service  CAses  of  laryngeal  stenosis  were  apt  to  get 
Well  under  tlu^^  h*  tie  iiiflueuL*ti  ai  antitoxin,  thiit  an  ojieratiou  was  resorted 
to  only  when  that  tre^itment  proved  uneuccessfnl  (after  some  days), 
and  even  then  was  likely  tti  l>e  successful.  Without  antitoxin,  in 
formf^r  tiaios,  his  intubations  would  yield  a  mortality  of  from  25  to 
40  per  cent.,  now  while  antitoxin  was  employed,  12  per  cent.  Only 
in  the  "  mixed"  infections  the  mortality  ros©  to  33  per  cent. 

It  is  useless  to  (lUl(t^:^  any  more  exi)erience8  in  regard  to  the  effi- 
cacy (if  antitoxin  in  di]tLtheritic  stenrwis  of  the  larynx.  In  many 
cases  it  renders  operations  unnecessary;  in  those  operated  ui)on  the 
prn^^uiisis  is  iitijirovrHl,  Still  many  die;  of  those  following  "mixed" 
infections  very  niau3'  die.  If  there  lie  tlmse  who  shoulder  the  reaiHin- 
sibility  of  ri^lying  on  a  sole  remedy,  which  freciueutly  heals  and  fre- 
quently fails,  to  the  pxclusiuu  of  every  other  helpful  medication  or 
oontrivjtufM',  tli*-y  am  as  short-Higlitfd  as  those  who  still  refuse  alto 
gether  to  acknowledge  the  great  effiwicy  of  antitoxin  in  diphtheria. 
The  fanati<-ism  of  tlie  one  shoulil  not  l>e  permitted  to  justify  that  of 
the  otinT.  The  satisfaction  at  having  a  powerful  remedy  like  anti- 
toxin slioiild  not  engender  the  nihilism  which  begins  after  the  sulx^u- 
tane*^ms  injfn-tion  of  serum.  This  cannot  be  said  too  often,  jwirticu- 
larly  in  n-fprence  to  "  mixed"  infectious.  It  is  only  the  bacillus  part 
of  th*'  mahidy  wliicli  can  lie  counteracted  liy  antitoxin.  The  niixe<l 
infections  at  Ipast,  with  their  \iiiilouce  and  danger,  should  not  l>e  left 
to  die  without  inedirsitinn  l)eyond  injection  and  "expectant"  neglect. 

Htifrt  f'flJun'  is  usually  develojied  gratlually.  It  is  fore8hadowo<l 
by  an  increasing  frequency  and  weakness  of  both  heart  lieats  and 
jndse,  by  an  occasional  interniission,  by  unequal  frequency  of  the 
beats  in  a  given  ])eriod  isay  of  ten  seconds),  or  by  the  equaliEation  of 
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interval  between  systole  and  diastole,  and  diastole  and  systole, 
latter  condition,  which  is  normal  in  the  embryo  and  foBtuSj  is 
Ivars  an  ominous  symptom ;  so  in  the  too  close  proximity  of  the 
[•eoond  soand  (so  as  to  become  almost  inaudible)  to  the  first. 

Heart  failure  is  due,  liesidee  the  inJluenees  conimou  to  every  dis- 
I  MM  and  every  fever,  to  tissue  changes  in  the  mytwardium,  in  its 
nenee,  in  the  endocardium,  and  to  the  grail uai  formation  of  blood 
ck)te.  These  changes  may  l>e  due  to  the  malnutrition  of  the  tisHues 
refiolting  from  every  septic  condititm  of  the  blood,  or  to  snecitie  alter- 
ations due  to  the  diphtheritic  process.  Failure  may  come  on  after 
hsTTDg  given  warning,  or  it  may  be  on  us  without  any.  Thus,  every 
case  of  diphtheria  ought  to  make  us  anxions  and  afraid.  Indeed, 
there  is  no  safety  and  no  positivel}'  favorable  prognosis  until  tlie 
fiatient  is  quite  recovered,  and  even  advanced  beyond  the  r>eriod  in 
which  paralysis  may  develop. 

Wliatever  enfeebles  must  be  avoided;  absolute  rest  must  be  en- 

joiued.    The  patients  must  be  in  bed,  without  excitement  of  any  kind ; 

thev  must  take  their  medicines — which  ought  to  be  as  palatable  i\s  pow- 

siUe— and  their  liquid  food,  and  evacuate  tbeir  bowels  in  a  recum- 

b^'Dtor  Bemirecuml>ent  ]>r»Bition;  crying  and  worrying  must  be  pre- 

vpDtod;  the  room  must  l>e  kept  airy  and  rather  dark,  so  as  to  encourage 

sleep  if  the  patients  be  restlesB ;  and  restless  they  are,  unless  thev  be 

under  the  influence  of  sepsis,  and  thereby  subject  to  fatal  drowsinenH 

oflil  sopor.     In  no  disease,  except   ]»erhaps   in  pneumonia,  ha^e  I 

M6B  more  fatal  results  from  exertion  on  the  i)art  of  the  sick,  or  fr(jm 

MiTthin^f  more  fatiguing  than  a  sntlden  change  of  posture.     UnlesH 

absolaterest  be  enforced,  neither  pliysicians  nornurHes  have  done  their 

ihty.    The  latter  must  avoid  all  the  dangers  attending  the  adnnnis- 

tratioD  of  medicines,  injections,  sprays,  and  washeH.     Preparations 

f«r  (tie  same  must  be  made  out  of  sightj  every  apjilication  should  be 

made  quickly  and  gently.     On  no  account  must  a  patient  l>e  taken  out 

ofhe<l  for  any  of  these  purposes.     I  know  of  chihlren  dying  betwpf'n 

tWkneeftof  nurses  who  called  themselves  trained  and  liad  a  diploma. 

The  use  of  pharmaceutical  preparations,  such  as  digitalis,  8fcro|)h- 

aj^tlms,   sparteine,    caffeine,  besides  camphor,  alcohol,   and   musk, 

siwiuld  not  be  postixjned  until  feebleness  and  collapse  have  set  in. 

riiese  are  at  least  possible,  even  probable,  and  it  is  certain  that  a 

curdiac  stimulant  will  do  no  harm.     It  is  advisable  to  use  it  at  ui; 

early  date,  jiarticularly  in  those  cases  in  whicli  perhajis  antipyrin  or 

Jmtifebrin  (the  imlications  for  which  are  certainly  rare,  as  excessive 

femperatures  are  very  exceptional)  is  given.    Besides,  it  is  not  euongh 

that  the  patiente  should  merely  escape  death;  they  ought  to  get  up, 

cito,  tuio,  etjiicundef  with  little  loss  and  speedy  recuiieratiou ;  a  few 
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graius  of  digitalis  or  their  equivalent — preferably  a  good  fluid  extract 
— may  or  Hlioidd  \ye>  giyen,  iu  a  [>le,a8ant  and  digestible  form,  d&iiv. 
WbeD  a  8pe(*dy  effect  is  retjiiired,  one  or  two  dosee  of  two  to  four 
miuima  eat'h  are  uot  too  large,  and  niiwt  l>e  followeil  u]»  by  KiuaJler 
ones.  Wlieu  it  is  juHtly  feared  IpHt  the  effect  of  digitaliabe  too  slow, 
I  give,  with  or  without  h^  atrophanthus,  iii  dosea  of  from  one  to  six 
ilroi»a  of  the  tincture,  or  Hulphate  of  sparteine.  Of  the  latter  an  infant 
a  year  old  should  take  gr.  jV  or  i  (6-15  mgni.)  four  times  a  day  aa  a 
matter  of  (irecaution,  and  every  hour  or  two  hours  in  an  emergencv. 

Of  the  same  importance  are  alcoholic  Htimubinte.  The  advice  to 
wait  for  positive  8y  mpt(^ms  of  heart  failure  and  collapse  before  employ- 
ing the  life-aaving  ajtitarahis  is  bad.  There  are  cases  which  get  well 
without  treatnit^nt,  but  we  do  not  know  beforehand  which  they  will  be. 
No  alleged  mild  case  is  safe  until  recovery  has  taken  pluce.  When 
heart  failure  has  once  set  in — and  it  fre<|uently  occurs  in  apparently 
iniltl  cases — our  efforta  are  Um  f)ften  in  vain.  Thus  alcoholic  stimu- 
lants ought  to  be  given  early  and  often,  and  in  large  quantities,  thor- 
oughly diluted.  There  is  no  such  thing  as  danger  from  them  or 
intoxication  in  septic  diseases — 100  c.c.  (  I  iii.)  daily  may  suffice,  bul 
I  have  often  seen  300  c.c,  (  3  ix.)  or  more  daily  of  brandy  or  whiskey 
save  children  who  had  been  doing  badly  with  100  c.c.  (  3  iii.). 

Caffeine,  or,  in  its  stead,  coffee,  is  an  excellent  canliac  tonic, 
except  in  those  cases  in  which  the  brain  is  suffering  from  acthre 
congestion.  For  subcutaneons  injections  the  salicylate  (or  benzoate) 
of  caffeine  and  sodium,  which  readily  dissolves  in  two  j)arts  of  walw, 
is  invaluable  for  emergencies,  in  occasional  doses  of  from  gr.  i.-T. 
(6  to  30  cgm.)  in  from  ^  ij.-x.  of  water.  From  gr.  v.-xx.  (0.3-1.25) 
of  camphor  may  be  given  daily,  as  camphor  water,  or  in  a  macilag- 
inous  emulaitju,  which  is  easily  tiiken.  It  does  not  so  disturb  the 
stf)inach  as  carlionate  of  amm<iniuni  is  apt  to  do.  For  rapid  effect  it 
may  be  administered  hypoderniically,  in  four  to  five  iiarts  of  sweel 
altnondoil,  which  is  milder  and  more  convenient  than  ether.  Strych- 
nine may  l)e  atlded  regularly  from  the  beginning  of  danger,  ai^^ 
iiiainly  in  cases  with  little  increase  of  temperature.  Its  effect  is  mo^^H 
than  momentarily  stimulating.  A  child  of  three  years  will  take  gr. 
Am  (O-*^  nagm.)  three  times  a  day,  and  much  more  in  an  urgent  case, 
and  then  sulxmtaneously.  But  the  very  best  internal  stimolont  in 
urgent  cases  is  Sil>erian  musk.  I  prefer  to  give  it  from  a  bottle,  in 
which  it  is  simply  shaken  up  with  a  thin  mucilage.  In  urgent  caaea 
it  ought  to  be  }vlministered  iu  suJfficient  doses  and  at  short  iuterrala. 
When  ten  or  fifteen  grains  given  to  a  child  one  or  two  years  old  within 
thr«^  or  four  hours  will  not  restore  the  heart's  action  to  a  more  satia- 
factory  stantlard,  the  prognosis  is  very  bad. 
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Kephritus,  parenchymatous,  iDterstitial,  and  glomerular,  and  the 
iOB  of  pneKmoHin  are  frefjuent  coraplicationa  or  consequences  of 
bpLtheria.  The  treatment  of  either  of  them  requirGs  no  particular 
[fccTLSsion  in  this  place.  Nor  does  (Bikma  of  tJie  ifhdtis  yield  indi- 
jesitiona  differing  from  those  of  the  same  affection  occurring  from  other 

Diphtheria  of  the  skin  and  of  the  sexual  organs  re(]uirea  disinfectant 
ointments,  I  have  mostly  relied  on  iodoform  one  part,  in  from  eight 
ti)  twelve  parts  of  fat. 

Diphtheritic  pamlysk,  though  of  manifold  anatomical  and  histo- 
lois'ical  origin,  yiehls  in  ail  cases  a  certain  number  of  identical  thera- 
peuticai  indications.  These  are  the  sustaining  of  the  strength  of 
tie  heart  by  digitalifi  and  other  cardiac  tonics.  This  is  an  indication 
oa  ffhicb  I  cannot  dwell  too  much.  Many  of  the  acute,  and  most  of 
the  chronic,  diseases  of  all  ages  do  very  much  better  by  adding  to 
other  medications  a  regular  dose  of  a  cardiac  tonic.  While  it  is  a 
good  practice  to  follow  the  golden  nde  to  presenile  simply,  and  if 
powible  a  single  remedy  only,  it  is  a  better  one  to  proscribe  eflicitmtly  , 

Besides,  there  are  some  more  indications :  mild  preparations  of 
iroD,  pro\ided  the  digestive  organs  are  not  interfered  with  ■  Htrych- 
nine,  or  other  preparations  of  nui  vomica,  at  all  events ;  in  ordinary 
cttesa  child  of  three  years  will  take  gr.  -^^  three  or  four  times  a  day 
(together  0.002  gm.).  Local  friction,  massage  of  the  thn^iat,  of  tlio 
estrpmities,  and  trunk,  dry  or  with  hot  water,  or  oil,  or  water  and 
aJcohol;  and  the  use  of  both  the  interrupted  and  continuous  cur- 
rentH,  according  to  the  known  rules  and  the  hx^ality  of  the  suffering 
p&rtB,  find  their  ready  indications.  The  jiaralysis  of  the  respiratory 
masclee  is  quite  dangerous;  the  apncea  resulting  from  it  may  prove 
fcita]  m  a  short  time.  In  such  cases  the  electric  current  used  for 
short  periods,  but  very  frequently,  and  hypodermic  injei'tifins  of  sul- 
phate of  strychnine  in  more  than  text^book  doses,  and  frequently  re- 
pPAted,  wHl  render  good  service.  I  rememlwr  a  case  in  which  these, 
with  the  Mcasional  use  of  an  interrupted  current,  and  occaHioujil  arti- 
ficial respiration  by  Sylvester's  method,  persevered  in  for  the  better 
part  of  three  days,  i>roved  effective.  In  a  few  canes  of  diphtheritic 
IWfaJvftis  the  use  of  antitoxin  appeared  to  score  a  success.  Other 
form  of  paralysis  (hemiplegia,  ataxia)  demand  a  treatment  like  the 
•We,  modified  by  their  [jeculiar  circumstances  or  symptrmis. 

Orrhoiherapy. — The  use  of  diphtheria  antitoxin  has  l>eeri  discu-ssed 
several  times  on  previous  pages,  mainly  as  regards  its  effect  as  an  ira- 
'^'ng  agent  and  its  action  in  laryngeal  diphtheria.  It  has  paNsinl 
%ntal  stage  as  safely  as  if  it  had  been  employed  tliewe  tifty 
id  a  literature  of  its  own  on  which  bacteriologists, 
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chemists,  mediciu  and  surgical  eliuiciatiB,  practical  meu  aud  thoorists, 
frieud^  and  oueuiies  have  been  at  work.  No  matter  what  the  uaiore  ol 
its  action  may  lie,  wbetln-r  when  injected  under  the  skin  of  a  diphtheria 
{latieut  it  supplements  the  antidote  created  by  the  toxin  of  diph- 
theria in  the  bh^Hl  or  the  cells  of  the  patient,  or  whether  it  aids  the 
>Lntitos.iu  into  which  the  toxin  is  lielieved  l)y  Home  to  Im>  olianged 
(Bucher,  8mirnow,  Metclmikoff )  or  which  is  the  puHluct  of  reaction 
(Behrinj^,  EhrLich  *),  this  action  can  no  longer  be  doubted-  Disims- 
sions  on  that  point  are  fi-uitless.  When  tlie  injectitm  is  to  !»  madi^, 
the  syringe  should  U?  ah^rilizetl  each  time,  for  no  piston  is  entirely 
safe.  A  carbolic-acid  solution  of  five  per  cent.,  and  absolate  alcohol 
will  suffice  for  that  purpose.  The  inje<'tion  should  lie  ma<le  into  a 
loose  aud  copious  sulK-ataneous  tissue,  not  into  the  skin,  and  uot  into 
muscles.  The  abdomen  is  more  sensitive  than  the  lumbar  region  and 
the  thigh,  and  the  aubscapular  or  intrascapular  region.  The  latter 
should  uo^t  Ijo  selected  unless  the  subcutaneous  tissue  is  quite  abundant 
According  to  the  severity  of  the  case  six  humlrtHl,  one  thousand,  fifteen 
hundred,  or  two  thousand  "units"  should  l>e  injected.  The  dose 
should  Iw  repeiitotl  unless  the  symptoms — Ixith  constitutional  ami  local 
— lie  improveil  within  twelve  or  twenty-four  hours.  Bixty-five  hun- 
dred uiiitti  were  successfully  uaed  in  a  bad  case  of  noma  of  the  rahm^ 
in  which  diphtheria  aud  putrefactive  bacteria  were  found  hy  Petntab* 
ky  {Dvufsdic  medicinische  Wtxheuschrift,  1898).  The  i>uiicturo  sboold 
be  covered  with  an  antiseptic  gauze,  or  with  ioiloform  collodion. 

A  "  unit"  is  etiuivEdent  to  1  c.c.  of  what  is  c;ilJtMl  "  normal  seram." 
Normal  serum  is  the  bhMKl  serum  of  an  immunized  animal  which  waa 
made  so  efficacious  that  0.1  c.c.  antjigonizes  ten  times  the  mininiam 
i>f  diphtheria  jxiison  fatal  to  a  guinea-pig  weighing  3CiO  gm.  (about 
10  ounces). 

The  universal  demand  is  for  early  injection.  There  is  unanimitr  in 
the  experience  that  the  prognosis  is  impairetl  by  procrastination. 
The  latest  report  from  Vienna  is  only  a  re])etition  of  what  haa  lieen 
known  these  four  years.  Ulien  antitoxin  was  injected  on  the  first  and 
second  day,  only  (k7  per  cent,  of  all  the  cases  died,  on  the  third  19, 
on  the  fourth  23,  on  the  fifth  31,  on  the  sixth  33.3  per  cent. 

This  fact  has  V)ecome  so  fixed  in  the  minds  of  many  practitioners 
who  lx4ieve  themselves  responsible  for  the  welfare  of  their  patienta, 
that  in  doubtful  caaea  in  which  the  diagnosis  of  "diphtheria"  or 
"  i>8eudfHlii»litheria"  has  not  been  made  on  account  of  time,  and  in 
view  of  the  iunocuousness  of  antitoxin  when  injected  unneoessarily, 

*Erfar1icb  thinlu  the  antitoxin  Is  tbo  result  of  fuocttouttl  overaxertion  of  the  oeil 
protoplaam  which  hu  been  irritated  by  titc  rimilating  toxla.  and  compares  M»«* 
prooeu  with  tlie  hypertrophy  of  overexerted  organs. 
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wid  believing  that  whatever  discomforta  there  may  arise  after  the  in- 
jectiuD  do  uot  compare  with  the  danger  of  the  diseaBe  wheu  Dot  com- 
bated iu  time,  they  "  inject  the  antitoxin  and  settle  the  question  of 
fognosii*  jifterwards"  (Charles  G-  Jennings  in  Medwal  Age,  February 
Kth,  18^8).  In  general  that  practice  ih  to  be  recommended  in  bad 
ttOA  and  bad  seasons,  for  the  bacteriological  diagnosis  can  h&  com- 
[  pleted  before  another  injection  is  ret|uiretl,  if  at  all. 

All  forms  of  dii>htheria  are  liable  to  be  l>enefited  by  antitoxin, 
from  the  simplest  to  the  septic,  from  the  uncomplicated  to  the  mixed, 
the  latter  less  tlian  the  former.  It  is  this  mixed  form  in  wliich  I  look 
DpontLe  neglect  of  other  treatment,  luoth  local  and  general,  oh  simply 
criniiiiaL  The  stutistics  both  of  hospitals  and  of  private  practice 
kie  grown  immensely,  and  are  daily  growing;  they  are  the  staple 
article  of  our  journal  literature.  I  would  therefore  refer  the  reader 
to  what  I  quoted  in  my  "Therapeutics  of  Infancy  and  Chiklht>od," 
lad  will  conclude  with  a  few  of  those  data  which  are  quite  recent. 

Of  the  report  of  the  dii^htheria  committee  of  the  Clinical  Society 
f)fL)udon  The  Ltnurt  (June  4th,  1898)  publishes  what  follows: 

"  For  the  jjurpose  of  the  inquiry  832  reports  of  cases  were  collected, 
butffliKni  examination  199  of  them  had  to  be  rejected,  either  because 
the  committee  were  not  satisfied  as  to  the  evidence  of  diphtheria  or 
becaoae  the  amount  of  antitoxin  atlministeretl  was  not  stated  in  normal 
umta,  learning  633  available  for  further  analysis.  Of  the  cases  which 
presented  symptoms  more  or  le.Hs  severe  of  laryugeal  aflfection  nearly 
oufrhalf  escaped  the  operation  of  tracheotomy,  a  very  much  larger 
proiortiou  than  is  usually  the  case  in  laryngeal  dii)htheria  treated  in 
other  ways.  The  tracheotomies  performed  may  lie  dividetl  into  two 
grwips:  (a)  Tracheotomy  within  twenty -four  hours  of  the  first  injec- 
tiOE,  and  (b)  tracheotomy  at  a  later  period.  Only  2  out  of  tlie  75  be- 
long to  group  (6).  The  committee  drew  especial  attention  to  tliese 
tfl<^,  and  also  to  the  results  of  the  operatitm  of  tracheotomy,  in 
vhich  tbe  mortality  amounted  to  36  per  cent.,  as  opposed  to  71.1) 
percent,  in  the  control  series  compiled  from  the  recnrds  of  tlin  gen- 
enJ  bosfiitals  before  the  introduction  of  antitoxin.  The  morfaility 
feilasage  incretised,  but  it  was  in  the  first  five  yeai-s  of  life  that  the 
MBeuftl  morttdity  in  the  antitoxin  series  was  most  marked.  It  was 
totte  lesser  frequency  with  wbieh  membrane  extended  to  Ihe  larynx 
MdtiacliPa  iu  ca.ses  treated  by  antitoxin  and  to  the  effect  f)f  tlm  aiiti- 
ttamoQ  them  wheu  membrane  was  present  that  the  le-ssened  iiiortid- 
ib'  ID  the  antitoxin  series  was  mainly  due.     The  total  mortality  iu 

Ithe 633 oises  amounted  to  124,  or  19.5  percent.,  as  opposed  to  2'.K6 
"eiit.  iu  tht^  nrin-autitoxin  control  series.     Not  only  was  the  nior- 
=»  antitoxin  series  much  less  than  in  the  other,  but  the 
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durtition  of  life  iu  the  fatal  cases  was  loDger,  a  fact  which  has  ooDsid- 
eraWe  bearing  on  the  fre([uency  with  which  paralytic  symptoas 
occurred.  The  closest  investigatiou  failed  to  discover  any  couneo- 
tion  between  the  occurrence  of  i)aralysia  and  the  amount  of  antitoxin 
injected,  nor  did  the  period  of  the  disease  at  which  it  was  first  used 
appear  to  csort  any  influence  on  the  occorrene*  of  paralytic  8ymi>- 
toma.  Borne  form  or  other  of  rash  followed  the  injection  of  antitoiin 
sermn  in  very  nearly  a  third  of  the  cases.  The  rashes  couJd  be 
divided  into  two  maiutyiies:  thtiae  which  were  of  an  erythematowB 
and  those  of  an  urticarial  character ;  the  former  largely  predominaied. 
Iu  no  iuHtauce  did  the  presence  of  a  rash  ai>]>ear  to  have  &iiy  beaziiig 
ou  the  ultini>i,te  result  of  the  case.  Joint  pains  which  were  not  mel 
with  in  the  non-antitoxin  series  and  were  apparently  due  to  the  anti- 
toxic serum  were  obsened  in  a  small  number  of  cases.  The  percen- 
tage of  deathsi  with  suppressiou  of  urine  was  found  to  be  practicallT 
the  same  in  the  antitoxin  and  the  non-antitoxin  series.  The  general 
result  of  the  intjuiry  showed  that  in  the  cases  treated  with  antitoxin 
not  only  was  the  mortality  uotably  lessened,  but  the  diu-ation  of  life 
in  fatal  C4ise8  was  also  prolonged!.  The  injection  of  antitoxin  mar 
produce  rashes,  joint  pains,  and  fever;  with  these  exceptions  no 
prejudicial  action  has  been  obsen'ed  in  the  series  of  cases  investigsled 
to  follow  even  in  cases  iu  which  a  very  large  amount  of  antitoxin 
serum  hfis  Ijeeu  used." 

According  to  Buchwald  [Jliinchner  medinntsche  1Vochen»chrt/tf 
1898,  No.  14)  of  5f)3  patients  treated  without  antitoxin,  67.72  per  oenl. 
died;  of  811  treated  with  it,  28.t^3  per  cent.  died.  Tracheotomiee  were 
required  in  -"jT  j)er  cent  in  the  ante-serum  perioil,  iu  30. 8G  per  cent, 
during  the  serum  time.  Albumiuuria  was  observed  in  36.65  jier 
cent,  of  all  the  injected  cases,  paralysis  in  93  cases,  exanthems  in  74, 
pain  iu  joints,  without  swelling  however,  in  '2,  otorrbcea  in  10,  bron- 
chopneumonia in  36  cases.  Most  of  the  latter  were  fatal.  BeaidM 
antitoxin,  good  nutrition,  stimulants,  and  irrigation  of  the  nose  and 
mouth  were  employed. 

Axel  Johaunesseu  communicated  to  the  Moscow  Congress  a  report 
covering  1 ,131  cases  of  dijihtheria  observed  during  1890  by  71  Norway 
physicians.  Those  cases  were  treated  with  antitoxin ;  there  were  73 
deaths  (6.5  per  cent.);  this  percentage  is  reducible  to  .5.3  per  cent 
by  detlucting  the  cases  that  came  under  treatraeut  while  moribund. 
From  1867  tfj  1893,  before  the  antitoxin  i>eriod,  the  mortality  wan 
23.5  per  cent. 

Escherich  had  iu  Prague  a  mortality  of  9  [ler  cent.,  compared  witb 
36  fier  cent,  of  former  times. 

John  E.  Walsh  {New  York  Medical  Journal,  Jmie  18th,  1898)  pub* 
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lishes  the  following  fignrea. 
District  of  Columbia — 


In  1895-96  there  were  treated  in  the 


Cases  wtthaDtttoxin 174  ; 

Cases  \\ithout  aQtltoxin,  153 ; 


I 


Ib189&-97  there  were 


Cases  with  antitoxin, 266 ; 

Cases  without  antitoxin,  330  ; 


died,  23=  13.3  per  cent. 
"      53  =  34.9 


died,  SI  =   7.  S  per  cent. 
"      89  =  26.8 


Oi  the  285  antitoxin  esses  there  were  238  below  twelve  years,  with  a 

mortality  of  8.9  per  cent. ;  of  the  335  non-antitoxin  cases  there  were 
25(5  below  twelve  years,  with  a  mortality  of  33  per  cent.  Of  86  over 
twelve  years  treated  with  antitoxin  none  died;  of  113  of  the  same  lii^a 
tpeated  without  antitoxin,  8  died.  In  the  last  seven  months  preceding 
tbe  pablication  422  eases  were  treated :  211  with  antitoxin  and  a 
mortahty  of  8,  or  3.8  per  cent. ;  190  T^nthout  antitoxin  and  a  mortality 
of  65,  or  34. 2  per  cent.,  as  in  the  pre-anti  toxin  period.  The  treatment 
employed  in  21  cases  was  unknown  to  the  writer. 

Aiiii>ng  the  very  latest  statistics  are  those  of  Kjonlein  (Ziirich), 
who  reported  to  the  Twenty-seventh  Congress  of  German  Surgeons 
(April,  1898)  on  1,773  cases  of  diphtheria  observed  in  the  clinical 
kiapitak  of  the  university  during  the  years  1881-97,  A  recapitu- 
lation of  the  results  is  presented  in  the  following  table: 


PftS-AMTtTDZIK  PiaiOD. 


"Old  croup 

room." 
1881-1889. 


TotaJ.. 

Dritlu 

Mortility 

Optntions , . . 

Dttlbs 

Mortility 

Ci«M  not  operated 

DnihB 

Mortality 


485 
280 

S54 

311 

131 
19 

14.6jt 


New  diphthe- 
ria hotue. 

laag^iBH. 


351 
804 
35.7!r 

308 
237 

73.7^ 
543 
77 
14.1% 


Total. 
1881-18M. 


1,330 
534 

39.9% 

436 
674 

m 

14.2? 


AwTi'i'uxnf  Period. 


New  diiihtberia 

houdf. 

iSM-ieer. 


437 

55 

12.5!t 
17 
36 

35.65f 
33ft 
1& 


IabII  the  437  cases  in  the  antitoxin  period  the  Klebs-Lofller  bacillus 
*»»  demonstrated.  Kroidein's  statistiuH  prove  the  f<jllowiu^  facts : 
^''"  the  morbidity  of  the  whole  district  (city  and  country )  romaiut^d 
"Jtiiered  in  the  antitoxin  period,  the  mortality  decreased  considerabl  ^■ 
m&iuly  in  the  surgical  clinic,  in  operated  (tracheotomy  or  intidia- 
r  non-operated  eases,  and  principally  in  the  first  years  of  life. 
previous  to  the  institution  of  antitoxin  treatment  one-half  of  iiU 
»es  had  to  be  operated  upon,  this  perceutafi^e  has  fallen  to  23.1 
since  that  time. 
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After  the  iDJection  of  ajititoxiii  improyement  set  in  bjxh^Uj;  Ilia 

teniiieraturo  iliiinuished;  the  depositH  on,  and  the  uieiubraiife  in, 
the  throat  and  air  passages  soon  loosened,  anil  the  diphtheritic 
secretiou  of  tlie  nose  became  speedily  less;  the  lymphadenitis  of  the 
nerk  diminished;  the  diphtheria  pnx-eHH  did  not  denceud  into  the  air 
passages;  mild  laryu^ostenosis  did  n<jt  increase;  there  wjis  no  diph- 
theric iiifectiuu  uf  the  traohfotouiy  woiuul,  which  wjws  olwervtHl  in  ou«^ 
third  of  all  the  vnnen  of  former  tiinoH;  and  the  tnl>e  could  bo  removed 
as  early  as  the  third,  frmrth,  <ir  tifth  day  after  Lrachef>tomy. 

During'  the  same  p4>rind  albuminuria  was  obaervetl  in  36.6 
cent,  of  al]  cases  of  diphtheria,  pronounced  nephritis  in  4.<5  percent, 
and  p(ist<lij»htheritic  paralysis  in  12.5  jter  cent.  Exanthenis  of  Xhn 
most  varions  forniH,  with  mild  general  Bympt^jms  only,  were  met  nith 
in  8  i^or  cent. ;  they  were  attributoil  to  the  eemm.  None  was  fonud 
after  small  injections  mmle  for  the  puri)Oseof  immunizing  healthy 
persons. 

To  gainsay,  with  such  ntatistics  at  hand,  the  superiority  of  anti- 
toxin to  any  other  single  remedy  known  t^3  ua  for  diphtheria  is  a 
foolhardy  untlertakiug.  But  there  are  some  drawbacks  met  in  it*  I 
employment  which  are  acknowledged  by  all,  and  exaggerated  by 
some.  I  refer  to  disagreeable  symptoms  with  which  the  administra- 
tion of  antitoxin  m  charged,  and  which  are  said  to  take  pliuv^  in  the 
blood,  on  the  skin,  in  the  joints,  in  the  respiratory,  cin^ulatory, 
urinary,  digestive,  and  nervous  systems.  Even  sudden  dimth  hu 
been  claimed  as  one  of  the  results  of  antitoxin  injections. 

Dr.  Jaiiips  Ewing  stndictl  the  effects  nf  antitoxin  on  the  number 
and  nature  of  Jt'tuiinjits   {yew    York  Mcdtfai  Jonrmil,  August  17th« 
1895).     While  leucocytosia  Iwgins  a  few  houra  after  the  invasion  of 
di|>htheria,  and  increa.ses  mainly  as  regards  myelocytes   (uninuclear 
and  neutropliilic  granules  which  are  never  funud  in  tlie  lymph  nodes) 
up  to  the  climax  of  the  disease,  and  steaiiily  decliues  during  conv»- 
le~scence — remaining  high  only  in  most  of  the  bml  ami  fatal  catteB — 
antitoxin  causes,  according  ia  Ewing,  a  reduction  of  the  number  of 
leucocytes  within  thirty   minutes  after  the  injection.     This   reduc- 
tion affects  mainly  the  iminuclear  leucocytes,  while  the  proportion 
t)f  well-stained  multinuclear  cells  is  increased.     In  favorable  cases  th^ 
leucocytosis  never  again  rtmches  its  original  height  aft**r  the  inje« — 
tion ;  in  severe  and  very  bml  cases  it  is  followed  in  a  few  h«)ur»  hjr 
mf>re  leucm-ytosis  and  fever.     lu  very  bad  caries  the  immediate  resnlfe 
may  be  either  ra]>id  increase  or  decrease  r>f  leucocytes,  and  death. 
Tlie  multinuclear  leucocytes  found  in  the  I»1o«k1  in  favorable  obm0 
after  treatment  with  antitoxin  show  an  increased  affinity  for  geutiao 
nolet.     This  change  uiay  l>e  ob9er\'etl  within  twelve  hours  after  ih^ 
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:tion,   «and  its  non-occurreucp  in  n  very  iinfavorable   prognostic 

Join  8.  BUIiDgs,  Jr.,  found  after  tbe  employ meiit  of  antitoxin 

little  dirainutinn  in  the  ]imiil>er  of  blood  cpIIh.     In  nix  fasps  ho 

he  met  with  a  steady  rise,  and  the  decrease  of  hrcraoglobin  was 

marked  than  in  cases  of  imintinenceil  diphtheria. 

Vtlutinii,  soraetiraeH  witli  iiirrpaaed  teinperatiirpi,  pure  or  compli- 
cated vrith  erythttmt  (simple,  or  multiform,  or  exudativo  with  or  with- 
oat  fistrava^ation )  is  observed  at  different  tiraes,  very  soon  or  a  few 
d&ya  after  the  injection  round  the  puncture,  or  after  one  or  more 
leeisin  different  parts  of  the  body.  Now  and  then  the  efflorescenco 
requires  some  predisposition,  for  it  has  been  noticed  in  one  child  of 
a  family  while  the  rest  remained  free.  Horso  serum  contaiMing  no 
mtitoiin  is  known  to  have  caused  the  same  eruption;  this  effect  ap- 
ppars  to  he  more  marked  in  the  senim  of  one  horse  than  in  that  of 
anotljer.  It  is  siniilarto  what  has  l>een  observed  after  trauHfnsio^i  of 
the  blooil  of  lieterogeneouH  animals.  The  small  amount  of  carbtjlie 
acid  contained  in  the  antitoxin  should  not  l>e  held  resjionsible  for  the 
mption ;  nor  cmx  tlie  local  irritation  be  charged  %vith  causing  emptioiis 
it^hieh  take  a  week  or  weeks  to  develop.  Altogetlier  this  urticaria 
heliaves  like  the  vaaomotor  or  neuropathic  cutaneous  irritfitions 
obserml  in  predisposed  persons  after  the  use  of  oysters,  crabs,  or 
fltBHrlterries. 

ikqi^H  (nasal,  labial,  aural)  has  been  noticed  in  a  few  instances, 
notaltly  by  Baginsky ,  and  by  Mya,  who  oT>served  at  the  same  time  a 
■"•'ntinir'  fall  of  the  temperature  of  the  body. 

Other form^f  of  en(ptio)iK,  macular,  jiapular,  and  erythematous,  also 
I^tecLim  with  or  without  larger  extravamitifms,  liave  been  recortlcd. 
I^jnamation  is  obsen'cd  in  i)roportion  to  the  degree  of  dennatitiH. 
Some  oWrvers  speak  of  many  cases,  others  of  few,  others  (llunipf) 
itfTpraaw  any  em]»tiou. 

W.  T.  Cones  reports  fifty  q/iscs  of  antitoxin  iujectitms  for  the 

I>urp(i8oof  imniuuizatiou.     A  child  of  five  years  received  five  huii- 

"l^f^l  mills,  a  baby  of  one  day  fifty,  tliosi^  under  six  months  tlirce  Iitiii- 

'i^'l,  under  a   year  four   hundred.      The  older  children  were   not 

"effected  in  the  least;  the  infants  were  restless  and  cried  long  after  the 

inptiDn.      Tlie  tempeniture  of  three  infants  reaedird  101     F.   fiv(» 

lumrs  lifter  t lie  injection;   the  next  morning  it  was  nonnith     On   the 

iBorning  following  the  injections  the    younger  children  had  uliglit 

•^f'njjlis,  which  passed  away  in  two  or  three  days,     IVtie'ariao<'cnrr*'(l 

'oUoa.ses  out  of  the  50  injected;  a  punctated  erytlienia  in  2;  in  1 

tliere  were  soreness  aud])ain  in  the  right  knee-joint,  which  passed  oJT 

intvodays  (BoHton  .ycdiinf  (ntd  Sttrffifffljofu'mtf,  July  14th,  iSItH). 

VuL.  XVII. -8 
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Abscemes,  occasionally  with  lympLaugitiB,  have  been  observed  br 
Monti^  "Variot,  and  others.  When  they  occurred,  fault  was  fouDtl 
with  the  senim  which  was  not  conBidered  germ-free,  or  with  the  tikiii 
which  was  charged  with  not  having  been  aseptic,  or  with  the  luidae 
thickness  of  the  needle  and  subsequent  infection  of  the  wound,  or 
with  the  perforjttion  of  to<-»  many  layers  of  tissue  down  into  tlie 
muscles,  or  with  the  condition  of  the  syringe,  which  it  is  difficult,  no 
matter  whether  the  piston  is  leather  or  asbestos,  to  render  absolutely 
«afe.  In  a  few  instances  symptoms  were  observed  which  were  attrilv 
uted  to  the  entrance  of  air  into  a  small  vein. 

Arthrnpathies  were  noticed  with  or  without  exauthems.  Swelliji^ 
and  i>aiu  of  h  kiieetir  an  ankle-joint  were  noticed  a  few  times,  together 
with  urticaria  iu  the  second  week  after  an  injection.  These  ksted 
a  day  or  a  week  or  more.  They  are  not  frequent,  for  there  are  ob- 
ser^'ers  who  have  never  seen  them  in  any  of  a  large  number  of  cases. 
It  should  not  be  fori^ottcn  that  they  are  symptoms  which  occaBioiially 
fjccur  iu  diphthf'ria  not  treated  with  antitoxin. 

Ltjntjth  f»H fit's  now  and  then  swell  after  an  antitoxin  injection,  bat 
only  iu  connection  with  an  eruption  or  an  arthropathy. 

Antitoxin  has  been  char^etl  with  causing  pneumoiita.  The  Itttter 
iH  HO  frf<iiient  a  cnrn plication  of  diphtheria  in  all  its  stages  that  the 
attempt  to  substantiate  the  charge  seems  hazardous.  If  antitoxin 
affects  the  mucous  membranes  favoralily  it  is  not  likely  to  prodace 
^jfunrhitis  *»r  piieuinmiirt.  Possibly  Ijennox  Browne  feared  this 
uJh'gf'd  etff'ct  when  he  coiisiilerp<i  the  use  of  antitoxin  contraindicated 
during  the  existence  of  a  bronchopneumonia. 

It  liHs  also  I>pp>u  accused  of  devphi|iing  a  latent ^/A^'frw/oJS'j*  into  one 
of  ffiorf  rapid  progress.  That  is  barely  possible  inasmuch  as  everr 
fev<^r,  for  iustfince  after  vaccination,  is  held  to  have  a  similar  effect. 
Firjf  it  in  vfrv  rmicli  inore  probable  that  the  invasion  of  the  Klebs- 
L'lJll'T  bu^-illi  and  of  the  strt^ptococci  of  the  diphtheritic  attack,  accord- 
ing to  jirevinns  statements  referring  to  their  complications  with 
tiil»*'r*-h'  iKtcilli,  If'Jids  in  the  outbreak. 

A  'it'4-ttut\nT\  /in  r,  lasting  a  day  or  longer,  haa  been  observed  after 
b-n  or  foijrtw*n  days;  it  often  coincide^!  with  an  eruption  of  urticaria, 
and  H4ii'titH  to  Itft  n  legitimate  symjitoin  of  the  latter.  In  most  cases, 
how*'V<T.  unotln-r  r'tiolngy  is  more  probable.  It  is  more  often  con- 
lifM-tiyi  v\ii|i  the  diphtheria  than  with  the  antitoxin  treatment.  In 
Tiijojy  i'suv'H  tJn-ni  rnjiy  l>f  a  new  invasion,  nn^stly  of  cocci;  there  may 
l>e  an  alw<<*HH,  a  rhinitis,  a  tul>ert*ulosis.  With  an  abscess,  or  stiU 
«jor«'  oofMinoriU  with  rhinitis,  lymjjh  iKxlies  will  swell  and  the  tem- 
IH-raliiM'  vsiil  iih<-, 

Aft^T  an  i;jj*'i-ti<fii  "f  antitoxin  i\mitit><f  and  diarrhoea  have  been 
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iK>ticed  and  have  been  explained  aa  the  result  of  intoiication  with  a 
fibrin  fermeut.  On  the  other  hand,  Ba^iiLsky  is  positive  that  he  has 
seen  those  symptoms  lesa  often  after  antitoxin  than  in  cases  of  diph- 
theria not  so  treated.  It  apjieara  not  improbable  that  the  blind  con- 
fidence in  antitoxin  hiis  something  to  do  with  an  occasional  ease  of 
gaHtrointe^tinai  irritation.  For  with  some  every  other  treatment  is 
ne^lwted,  while  antitoxin  ia  being  administered,  and  it  is  quite  possible 
th&t  abundant  membranes  not  removed  by  irri^^ation,  while  being 
iiudly  loosened  and  thrown  off,  are  swallowed. 

Albununiirui  and  uephj''itiii  are  not  at  all  met  with  after  the  injection 
of  aniitrixin  by  some  observers  (Riether  in  none  of  1,450  caHes) ;  fre- 
quently by  others  (Soltmanu  in  7'2  per  cent).  They  occur  within  a 
leek.  Sorensen  reports  no  albuminuria  when  he  operated  with  Dan- 
kb  Benun,  but  many  cases  after  the  use  of  French  semm.  That  ex- 
perience wonhl  go  to  show  that  either  the  normal  Jiorse  semms  were 
different,  or  that  the  preparation  of  the  antitoxin  was  not  identical. 
Tie amall  amount  of  pbenol  contained  in  it  shoidd  not  l>e  accused, 
for  it  is  too  minute  t^ven  to  be  disctkvered  in  tlm  urine.  W^at  should 
mt  be  overlooked  is  the  fact  that  both  albumiuuria  and  nephritis  are 
owmnou  occurrences,  beginning  in  the  very  first  week  of  a  dijththeria, 
•ometimes  within  a  few  days,  before  antitoxin  is  administered  or  has 
bdtiine  to  take  effect.  Among  181  cases  of  Heiibner's  of  those  in- 
jwted  on  the  first  day  of  the  ilisease  five-sixths  remained  free ;  on  the 
ieoond,  two-thirds;  on  the  third,  one-half;  on  the  fourth,  one-tliird. 
In  526  cases  of  Bagiusky's  treate<l  with  antitoxin  there  was  alhu- 
niinaria  in  40.9.7  i>er  cent.,  clinical  nephritis  in  12.o7  per  cent.,  and 
pfst-morteiu  nepiiritia  in  15.8C)  per  cent.  Hfjwever,  among  933 
treated  without  antitoxin  there  was  albuminuria  in  42  j>er  cent.,  clini- 
cal Dpphritis  in  25.7IS  percent.,  and  post-mortem  nepliritis  in  lfi.31 
I'ercent— rather  a  favorable  showing  for  antitoxin.  In  Htrasslnirg 
(Si^^fer,  in  Virchow's  ArchlVy  1897)  renal  affections  were  frequent 
after  tlie  injection  of  antitoxin ;  l)ut  though  some  r>f  them  lasted  weeks 
'>r months,  they  were  benign  and  witliout  raor]>bologi('al  elements  in 
tip  nrine. 

In  Rome  cases  albuminuria  will  change,  either  totally  or  [jartially, 
intfj  albumosuria,  under  what  appears  to  lie  bacterial  or  antitoxin 

Tlif*  existence  of  the  after-effects  is  not  denied  V>y  any  of  the  most 
^nUmsiastic  atlmirers  of  antitoxin,  but  it  is  claimed  by  all  that  no 
s^rintw  or  lasting  bad  results  follow,  an<l  that  if  every  life  threatened 
0}  diplitheria  were  known  to  be  ]>rntected  by  tlie  alleged  untoward 
or  onfomfortable  effects  of  the  remedy,  we  should  willingly  submit 
in  every  case.     The  balance  of  what  we  know  of  antitoxin  ia 
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excitement  and  fright,  or  a  lymphatic  state,  or  a  large  tbymns.  if  at 
all  applicable  to  im  iuilividual  case,  does  not  permit  of  a  aoiverBal 
interpretatiou. 

After  all,  we  can  well  agree  with  the  cflnclusions  of  Diendonn^  when 
he  says  that  the  treatmeut  of  diphtheria  with  ^rum  is  au  easentul 
advance  in  thfrapeutica,  that  its  effect  is  more  frecjupntly  favorable 
than  that  of  former  inethodH,  aud  that  accessory  conseqnencee  do  not 
outweigh  the  useful  efi'ecta. 

H.  Biggs  recapitulates  many  of  his  previous  writings  in  a  i>a]ier 
read  before  the  Society  of  the  Alumni  of  Bellevuo  Hospital,  as  follows: 
**  Since  the  introduction  of  antitoxin  treatment  the  mortality  of  diph- 
theria in.  reduced  to  one-half,  its  course  is  shorter  and  milder;  an  in- 
jection made  within  the  first  two  days  reduces  the  mortality  to  five  per 
cent. ;  the  earlier  it  is  made  the  lietter  the  result.  Small  quautitieeof 
concentrated  serum  are  hilerated  by  the  very  youngest  babies.  If 
antitoxin  in  not  a  si>ecitic  it  is  certainly  the  best  remedy  in  our  jiob- 
session  against  diphtheria.  The  genuine  (that  is,  uncomplicated 
bacillary)  cases  are  more  amenable  to  its  favorable  influence  than 
mi;Led  infectious.  It  has  no  secondary  effects  on  heart,  kitlneys.  or 
nerves.  Heart  failure  and  paralysis  whenever  observed  are  caused 
by  diphtheria,  not  by  antitoxin." 


TETANUS. 


BY 


VICTOR  BABES, 

BTJCHARK8T. 


TETANUS. 


A  DiaoEASE  like  tetanus  witli  such  myateriouB  aud  terrible  symp- 
toms ami  in  which  a  fatal    issue    is    so    frequent,  was   of   course 
oWrvwl  iu  thp'   oarliost  tiiueH,  (Specially  as  the  disease   uaturally 
occurred  more  fretiuently  duriug  the  ancieut  wars  than  it  docs  to-day 
in  civilized  countries. 

HlBtory. 

HijjfKtcratert  remarked  that  the  disease  was  au  extremely  danger- 
ous oue,  i><.!currin^  iu  all  climates,  at  all  periods  of  life,  at  all  times, 
(iurintj  i*iir  or  jjeaee,  but  eaijecially  iu  war, 

1i\e  uLio  tiud  the  disease  described  by  Galen,  Celsius,  and  Aure- 
lian,  Aretsens  mentions  especially  three  forms:  tetjiuus,  opiathot- 
WK»,  m\  emi>rosthotono8,  of  which  the  latter  certainly  does  uot 
Iwloiig  to  tetanus, 

Miiitre  aud  Fragault  especially  mention  the  disease  as  occurring 
after  oppifttions,  aud  we  also  fiud  tetanus  mentioned  iu  the  wars  of 
the  JiiBt  century  as  a  result  of  guu-ahot  woimds. 

lie  find  many  cases  of  the  disease  descrilted,  esi>ecially  as  occur- 
"■^K  amou^f  the  aborigines  iu  the  trojjics.  But  iu  regard  to  the 
WiowJetlye  of  it  and  its  ditiguosis  in  times  of  peace,  we  observe  much 
iiicertainty  even  in  this  century.  Even  liondyerg  who  recogni/c«l 
iLe  tienous  8ym[>toms  of  tetanus  as  such,  eousidereil  tlie  totauus 
sviaiitiiiua  as  reflex  convulsions,  and  often  we  iind  cerebrospinal 
ffleniiij^itis,  eclamifsia,  maxillary  aflfectious,  aud  eveu  abscesses  cou- 
^^"^l  with  tetanus. 

It  was  tliose  of  the  Parisian  school,  Dupuytren,  Ferut'l,  Lauge, 
%er,  and  Verneuil,  aud  then  the  Germans  Friedrich,  Romberg, 
8^,  Louis  Henner,  and  Billroth  who  recognized  the  uature  anil 
ckfacter  of  tetanus  and  interpreted  the  symptoms  properly  .  Espe- 
cially Verneuil  long  iigo  laid  stress  on  the  infectious  character  of  the 
<list'4se,  and  maintained  that  tlie  poisou  was  conveyed  by  horses, 
wliieb  in  reality  often  suffer  from  tetanus. 

Boae,  whose  description  of  the  various  forms  of  tetanus  we  shall 
lollow  quite  closely,  is  entitled  to  great  praise  for  his  clear  recogni- 
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tiou  of  the  nature  of  the  dieease;  and  the  modem  bacteriological 
researches  which  have  revealed  the  true  etiology  of  tetanua,  have  at 
the  same  time  confirmed  his  clinical  obaervatioiis  in  great  part. 

According  to  the  results  of  modern  reseai'ches  we  may  to-dav 
regard  tetanus  aa  a  disease  which  is  due  to  a  toxin  produced  bv 
the  tetanus  bacillus,  which  excitea  a  nervous  irritation  starting  from 
the  cerebral  nervous  systeiUj  particularly  from  the  motor  ceutr^ 
that  have  become  hypersensitive.  This  induces  a  j>owerful  tonic 
contraction  of  the  muscles. 

Etiology. 

Tetanus  is  probably  produced  exclusively  bj  the  products  of  th«* 
tetanus  bacillus.  This  bacillus  is  diffused  widely  over  the  world. 
Nicolaier  fii"st  demonstrated  that  pieces  of  earth  of  the  size  of  a  pea, 
taken  from  a  street  in  GGttiugeu,  when  subcutaneously  introduced  into 
the  tail  of  a  mouse  produced  tetanus  after  a  few  days,  and  that  other 
mice  coulil  be  iufectetl  later  from  the  first  mouse.  Earth  from  the 
forest  nt^ar  Gottingeu  or  from  the  clean  yard  of  the  Hygienic  Institute 
did  not  produce  tetanus. 

Since  that  time  these  exjieriments  have  been  repeated  in  most 
countries,  and  it  lias  been  proven  that  especially  the  earth  in  stables 
or  streets,  near  poUutetl  streams,  or  near  tlie  sea,  protluces  tetanus, 
while  this  is  not  the  case  with  earth  near  clean  stiblee,  in  forests, 
or  in  gardniiH. 

In  Bucharest  wn  have  found  earth  containing  the  tetanus  infection 
in  the  st^ible  of  our  Veterinary  School,  in  the  streets,  and  on  the 
luuiks  tif  the  Dimbuvitza  River,  while  earth  from  the  barracks  yard, 
from  stal)h's,  from  places  whore  garbage  or  refuse  was  heat)ed,  and 
from  various  gardens  prn^luced  not  tetanus,  but  sepsis. 

It  is  adviHJible  to  make  these  exTteriments  on  guineA-pigs  or  on 
mice,  IwcHUse  rabbits  are  less  sviscei)tible. 

It  is  interesting  to  note  that  places  in  wliich  the  soil  protluces 
tetJinUH  rotain  this  characteristic  for  years.  This  probably  explains 
the  fact  that  the  natives  of  certain  tracts  along  the  seashore  or 
marshes,  as  in  New  Caledonia,  in  the  Hel.)ride8  Islands,  etc.,  for  long 
perioils  tti  time,  tippwl  tlioir  arrows  with  earth  taken  from  certain 
regions,  wliich  protluced  violent  tetiinuH. 

I  Jim  couA  inced  that  the  earth  of  old  walls  and  the  wood  of  old 
niaunn^  wag<»ns  rarely  contain  the  tetanus  infection,  nor  is  horse 
manure  always  i>roductivfl  of  tho  diseas«p,  but  in  two  cases  occurring 
in  the  human  subject  I  found  that  inoculations  with  the  faeces  gave 
rise  to  tetanus. 


ETIOLOGY. 


123 


It  also  has  been  abown  by  various  investigators  that  not  ouly  may 
the  dasi  of  hay,  of  old  houses,  or  cobwebs  from  stables  produce 
tetanus,  but  healthy  persons  and  animals  may  also  carry  tetanus 
W:illi  in  and  on  themselves.  Thus  Parietti  and  others  have  found 
tbem  on  old  shoes,  tlie\'  have  also  l>een  found  in  the  dirt  of  iin^er- 
ItSa  (Babes)^  in  the  discharges  from  healthy-  aiiinmls  (Sanchez- 
Toledo),  and  rarely  in  those  from  human  beings  (pergonal  obser- 
ntion).  This  is  explained  by  the  experiments  of  Sormaui,  who 
observed  that  tetanus  bacilli  may  pass  through  the  alimentary  canal 
without  being  changed,  as  alao  by  the  fact  that  the  intestines  ofiTer  a 
favorable  soil  for  an  increase  of  the  tetanus  bacilli. 

Nnmerous  experiments  show  that  there  are  stables  where  tetanus 
18  produced  very  often  and  that  even  healthy  animals  are  covered 
vitL  the  si)ecific  bacilli  in  such  places.  These  fall  oflF  dunng  the 
combing  of  the  horses  and  may  infect  others.  In  these  stables  ever\- 
tWug  becomes  infectious,  the  manure,  the  walls,  the  dust,  the  uten- 
sils, juid  even  the  clothing  of  the  hostlerH.  lu  such  a  stable  I  liiive 
found  the  bacilli  on  the  skin  and  in  the  manure  of  a  horse  which 
died  from  spontaneous  tetanus,  after  another  horse  had  succundjed 
shortly  before  t<j  traumatic  tetanus.  This  case  arid  cTthers  in  which 
tiie bacilli  were  found  in  the  excrement  of  people  who  died  from  the  dis- 
ease prove  that  there  are  certain  conditions  under  wliich  the  bacilli  may 
KToweiuberantly  and  acquire  greater  \-irulence,  giving  rise  tn  local  ejjii- 
demics  of  tetanus ;  and  this  ia  especially  liable  to  occiu"  duriug  war. 

TLh  propagation  and  increase  of  the  tetanus  germ  are  probably' 
favored  by  various  circumstances.  In  some  cases  the  bacillus  enters 
the  earth  from  the  animals  suffering  from  the  disease.  But  this  way 
ofinfecting  the  soil  is  not  the  most  important  one. 

Our  6si)eriment«  with  buried  decomposed  IxMlieH  of  animals  and 
persons  dead  from  tetanus  showed  in  only  one  case  oiit  of  six  an 
iDCTeaae  of  bacilli  during  decomposition.  I  also  observed  that  ivheu 
Dttinerous  bacilli  were  injected  into  dead  animals  hardl\-  auy  were 
fiminl  after  the  animals  had  been  buried  two  weeks.  On  the  other 
Iwnd,  the  tetanus  germs  in  the  earth  are  often  increased  iu  numbers 
^'  the  preeenoe  of  organic  matter  combined  with  a  sufficient  degree 
of  heat. 

\Ve  have  no  reason  to  assume  that  the  ground  will  always  Ijecome 
idwted  by  cases  of  tetanus.  Tlie  bjicilJus  grows  solely  iu  disciiwfd 
or  decomposing  organs,  but  not  in  the  healthy  body,  and  it  prolif- 
emtesonly  in  circumscribed  and  restricted  localities.  On  tlje  otlir^r 
^(i  tetanus  spores  remain  virulent  for  years,  and  under  fuvorsibK- 
eruditions  may  germinate  ra[)idly  outside  of  the  body.  T  hav**  found 
^  spores  remain  very  vimlent,  after  being  dried  on  threjids  fa-  on 
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nvxid,  for  two  ami  oue-h&lf  vears  without  any  9i>ecial  prot*^ction.    It 
in  alno  kuowu  tliat  lefcinus  8ix)res,  after  they  have  beeu  brought  into 
jiiiy  locality,  may  remain  rirtUent  for  years.       Thia  ia  e^ijecialij*  j 
shejwii  Ijy  Kome  ei>iilemica  which  fre<[uently  recur  in  certain  rooms  ' 
and  LoMfnta)  warih^. 

Tli«  dust  of  such  infected  localities  may  contain  the  germ  and 
may  carry  it  through  the  air,  not  alone  to  the  surface  of  tLe  bodv 
and  into  wounds,  but  also  into  the  air  passages  and  the  iutentiuid 
canal.  But  wliile  the  intact  mucous  membrauea  usually  do  not  p«r- 
njit  the  f'utry  of  the  tetanus  bacilli,  an  iullaiued  or  abnormal  mucou* 
lijiutibraiio  is  less  resistant^  and  we  may  in  this  way  explain  soiae 
cases  ol  so-called  idiopathic  or  rheumatic  tetanus,  as  well  as  some 
cases  ficcurrinh'  ^t^  complications  or  sec[uelfc  of  certain  internal  dis- 
ease's. 

Oaring  the  discussion  of  the  various  forms  of  tetanus  we  sliall 
liavo  MoHietliing  more,  to  say  in  regard  to  their  origin. 

Baoteriolcxiy. 

Tliit  t4>tanus  bacillus  forma  with  others  &  group  of  moderate-sizeJ 
ro<I  iMwilli  which  stain  by  Gram's  method.  They  are  characterized 
\)y  tho  ju't'semro  of  round  terminal  spores  which  are  larger  tliaa 
th<t  rodM  (dniJij-stit'k  variety).  With  careful  ti'eatmeut  it  is  foond 
that  ill  the  fulturt'H  they  form  peculiar  long  pedicles  with  IwU- 
nhajH^d  term i rial  branches.  Upon  tlie-se  extremities  are  situat<Hl 
lh<i  HfiuroH. 

Ttni  tiiUiiitiH  bacillus  was  first  discovered  and  experimented  upoft 
b>  .NiruiaiiT,  hiU'r  it  whh  found  l>y  Roseubtich  in  human  tetanus,  bo^ 
IvitiiMalo  WHS  tlm  lirst  who  succeeded  in  making  pure  cultures. 

Th"'  haciJItiH  ;jji|M*arH  as  a  slender  mobile  rod  (especially  on  th® 
jji'jil*  (1  olijcct-glnsH!,  ().:f  -0.5 /<  in  thickness  and  "2-4."  in  length.  Bi** 
WM  rjfti'tj  (lud  htjigiT  and  thicker  r<}drt  in  the  cultui'es.  The  sponv^ 
ai'M  »if  vjiri<mK  nizoM,  Konietinies  0.8-2;'  in  diameter,  ix'ciisionally  oval* 
bill  uHUully  Hjihcrical  in  shape. 

'I'hf  IiHcilhiH  Htniris  with  all  basic  aniline  dyes,  especially  well  hy 
(inim'.H  uiiDiod,  wliih*  the  spores  are  also  stained  at  first  at  the* 
j>i-riphj'iy  ;  Hh-  fulty  developed  Hj>ores  may  lie  stained  by  Ehrlicli's 
Tin-lhod. 

To  iHohd^'  thn  iHicilluH  from  the  wmind  Ivitasato  makes  smear  cul- 
tures from  thn  piiK  on  an  agar  plata,  keejjing  it  at  a  temperature  of 
I}7 '  ('.  fur  ono  or  two  dayw,  raising  the  temperature  to  80"  for  one 
hour,  and  iln'ti  making  ajiaerobic  cidtures  from  this  material.  By 
this   [iiiMcHs  we  Hi»mi«tiinrH  succeed  in  separating  the  bacillus  from 
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other  bacteria  which  are  contained  in  the  Bamewoiiutl.  I  employ 
I  following  method :  After  preliminary  culture  under  the  surface  of 
{nr-agar  the  i)U8  is  heated  to  80',  then  again  inocuhitetl  with  the 
Kterial  under  the  surface  of  aj2:ar-agar  and  cultivated  in  a  space 
Bvniil  of  air.  If,  at  the  end  of  three  days  and  at  the  tomjieratiire  of 
Wly,  tine  rays  or  cloudH  have  developed,  extending  hitenilly  froin 
[tisp  inoi^nlatiou  puncture,  the  test  tube  is  heated  somewhat,  and  the 
■plug  is  iionred  into  a  sterilized  dish,  A^ar-a^ar  is  then  n^ain 
ited  with  particles  from  the  rays  which  ordinarily  contain 
[ipores  of  the  tetanus  bacillus. 

The  bacilluH  grows  slowly  at  the  ordinary  temperature  of  the 
worn,  more  rapidly  at  the  temperature  of  the  Ixidy  at  whicli  it  forms 
spores  after  two  days.  In  {[gelatin  it  forms  golden-yellow  points  from 
wliicli  ravH  emanate.  The  medium  i»  slowly  licpiefled  in  af^ar-aKar, 
»feo  in  acid  nutrient  media  it  fonns  at  the  lower  point  of  the  jmiK'turo 
ft  whitish  line,  from  which  fine  rays  or  clouds  emanate.  In  houillou 
it  |iro<liicea  cloudiness.  In  milk  it  grows  without  affecting  the  tluid. 
hi  all  cultures  we  observe  a  sharp,  acrid  odor,  and  some  formation  of 

Tlie  (piestion  whether  the  tetanus  bacillus  may  grow  under  certain 
ormditions  aerobically  is  not  yet  fully  settled;  but  it  is  asserted  Iry 
some  that  cultures  may  be  made  to  grow  aerobicallj'  by  repeated 
tmasplautations,  with  a  loss,  however,  of  their  virulence  as  well  as  of 
tbeir  characteristic  form ;  so  that  the  question  arises  whether  there 
u«?  real  tetanus  bacilli  in  the  aerobic  cultures  or  whether  we  have  to 
<!<>  with  another  variety  cultivated  at  the  same  time.  My  own  ex- 
periments seem  to  be  more  conclusive;  I  re[ieatedly  made  new  cul- 
turwiof  the  bacilli  of  the  superficial  layer,  in  which  the  microorgan- 
ism j^^w  gradually  more  superficially,  but  it  never  formed  su|>erficial 
cnlttires  exposed  to  the  air. 

The  virulence  of  the  bacillus  varies  and  is  difficult  to  estimate,  the 
more  HO  because  we  have  to  take  account  of  the  action  of  the  toxins  in 
the  product! mi  of  teta.nus.  Older  cultures  with  concentrated  toxins 
'f^illtlierefore  often  produce  quicker  and  more  vi rid ent  tetanus  than 
i*petit  cultures. 

There  are  undoubtedly  cultures  which  iiroduce  less  jxiison  in  the 
^HDP  medium  than  others.  Thus  I  have  cultivatcil  a  bacillus  from 
"IP  pii8  of  A  horse  which  died  fnmi  tetanus,  which  formed  smaller 
*n<l  mnr©  oval  spores  and  very  \irulent  toxins,  about  ten  times  as 
^nilfnt  as  those  from  a  culture  by  Kitasato. 

The  bacilli  gradimlly  lose  their  vindence  under  certain  conditions, 
Tlnjs  we  get  cultures  at  higher  temperatures,  with  tJie  addition  c  f 
antiseptics  (salts  of  iodine,  carbolic  acid,  creosote),  and  especially 
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under  the  influence  of  direct  sunlight,  which  grow  slowly  auJ  contain 
hardly  any  tracea  of  toxins. 

The  t'l^xiu  itself  is  also  susceptible  of  modification.  Thus  it  m&j 
be  destroyed  by  carbolic  acid,  by  a  temperature  of  55  '-GO'  C.,  by  long 
keeping,  and  especially  by  aunli^?ht.     If  kept  dry,  it  htsts  longer. 

We  sJifdl  return  later  to  a  discussion  of  the  toxins.  The  question 
whether  the  tetanus  bacillus  may  produce  toxins  and  CAUse  tetaim 
alone,  without  any  favoring  circumstances,  is  not  yet  definititdv 
decided.  But  it  is  certainly  necessary  to  weakeu  the  ihfected  localitr 
in  order  that  the  poisonous  effect  of  the  tetaniLs  bacillus  may  l>ecome 
manifested. 

Vaihard,  Vincent,  and  Rouget  have  demonstrated  that  small  quan- 
tities of  tetanus  spores^  in  which  the  toxin  has  been  destroyed  liv 
heating,  do  not  produce  tetanus.  But  we  see  tehinus  produeeil  if  ve 
inject  massive  tjuautities,  which  also  have  a  traumatic  effect,  or  in 
other  traumatic  lesions,  or  after  irritation  bj'  splinters  of  wood  nr 
lactic  acid,  or  wht'u  other  bacteria  have  prepared  the  soil,  Ijeoaose 
the  spores  grow  in  the  weakened  tissue  and  form  toxin. 

I  succeeded  in  ]miducing  cliaracteristic  tetanus  in  all  the  lu.ini- 
mals  experimented  ui>ou  and  in  most  birds  with  my  very  virulent 
batnllns,  wliile  ff»rmerly  dogs  and  cats  were  considered  not  suscepti- 
ble; but  UHuaily  the  results  were  not  fatal  iu  the  latter.  The  course 
of  tetanus  is  especially  characteristic  in  i>igeous ;  chickens  show 
more  resistance;  I  was  also  able  to  |>rodnce  characteristic  tetanus  in 
the  frog,  if  I  ke]»t  it  at  a  temi>cratnre  of  IM)^  V.  The  symi>toiu8 
(whicli  were  here  esjiecially  rigiility  of  the  anterior  and  later  also 
of  tliH  ]K)sterior  extremities)  began  three  to  six  days  after  the  infec- 
tion. The  most  susceptible  animals  are  mice  and  guinea-pigs.  In 
exiierimeutally  j>ruduced  ti'tjiuns  of  mice,  rats,  and  guinea-i)ig*  we 
observe  (after  infection  with  culture  in  from  one  to  three  days,  after 
iiijections  of  tt^xins  sometimes  within  twenty-four  hours)  rigidity  nf 
the  extremity  nearest  the  seat  of  the  injection,  which  gradujilly 
s]>rea<ls  to  the  otlipr  side  and  to  the  rest  of  the  body,  progressing 
from  below  ujiwards.  The  rigidity  is  increased  by  concussion  or  by 
irritation  of  tlic  animal  and  is  interrupted  by  clonic  convulsions.  In 
less  suscp|)tiblti  animals  and  with  smaller  doses  of  toxin  we  oliserve 
tetanus  of  long  duration,  less  pronounced,  and  often  ending  in  re- 
covery. Prist  mortem  we  find  few  changes;  usually  a  little  hemor- 
rhage tir  iudnratiou  at  the  fjoiut  of  inoculation,  and  it  is  diffieultto 
find  bacilli.  We  also  find  sonietinies  bacilli  in  the  lymphatic  glauds 
of  tlie  ii«'(k.  The  blood,  the  urine,  and  the  organs  of  the  animals 
coidaiu  small  quantities  of  tetanus  tttxins.     Sometimes  iaoculatio: 

wiHi  tlij^  Ikiu'*»1  i-niitj'iitM  nnidiTi'i's*  ff^-t-nimn  
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i^alar  property  of  the  nervous  By  stem  of  mice  which  died  from 

was  observed  by  me,  l>ut  I  have  uot  yet  Iweo  able  to  explain 

isatLsfactorily.     This  is  that  in  some  cases  the  nen'ous  substance  of 

sdead  of  experimental  tetanus  is  found  to  be  toxic  for  other  mice, 

mice  dyin^  with  paralytic  symptoms.     I  have  oliserved  also  tliat 

point  of  infection  is  not  a  matter  of  indifference  as  regards  the 

etelopment  of  tetanus;  for  example,  the  sulnlural  injection  acts  more 

lickly  and  more  virulently  than  the  subcutaneous. 

The  Mode  op  Action  op  the  Tetaijus  Toxin, 

Rosenberg  and  Gumprecht  consider  the  cause  of  the  tetanic  symp- 
[toms  U)  he  an  increased  reflex  irritability  of  the  8]iiual  cord ;  Rose 
that  it  is  a  forced  contraction  of  the  muscles  emanating  from 
brain.  UndouV)tedl\'  tetiiuus  is  a  disease  the  poison  of  which 
l>rimarily  on  the  nervous  system,  and  tlie  rigidity  which  l^egins 
the  ])oiut  of  inoculation  indicates  an  irritability  of  the  reflex  cur- 
iitH,  which  lead  from  the  iujectiim  point  through  the  prutoueuron  to 
spinal  cord  and  thence  through  the  centripefctd  neuron  to  the 
tmwclesof  the  same  region.  Certain  investigators  {Nissl,  Marinescu, 
Mid  myself)  have  found  changes  iu  tetsiuus  in  the  cells  of  the  anterior 
horns  and  in  certain  commissural  cells,  e8j)eciall3'  degeneration  of 
ilwaiia-cy Under  processes  and  the  Nissl  elements,  with  increasing 
kmogeneity  of  the  basement  substance.  Golilscheider  and  Flatau 
noagnized  especially  in  the  incubation  stage  of  tetanns  chromatol}'- 
as  anil  also  swelling  of  the  nucleolus,  which  recedes  as  Sfxm  as 
tetanus  aj>pear8.  Besides  these  changes  there  is  always  hypenomia 
in  the  central  nervous  system,  especially  iu  the  motor  centres;  we 
aW)  find  hfre  often  small  hemorrhages.  These  changes  are  usually 
in  liunuiu  beings  more  pronounced  in  tlie  brain  than  in  the  spinal 
cord.  Tetanus  appears  in  man,  as  previously  stated,  in  various 
lornis,  but  rarely  as  a  vaccination  tetfinus  with  Sficcial  afff^ction  of 
iHei  fxtreniity  near  the  wound.  We  shall  return  to  this  later.  The 
wmiitoms  in  horses  are  also  singular  and  similar  to  those  in  human 
'wings,  I  would  mention  here  especially  the  jieculiar  c<mrMe  of  the 
fever  which  usually  exists  at  the  beginning  of  the  diseawe  in  a<'ute 
tvm;  iu  protracted  cases  it  is  often  temporarily  absent,  but  the  tem- 
peiatiire  rises  again  towards  the  end  of  the  attack,  and  increases  dur- 
ing the  agony  and  after  death.  Agonal  tem{)eratures  of  44"  to  45^ 
C.  illl.2^  to  113'  F.)  which  increase  after  death  to  4(5  (114.S''  F.)  are 
ftot  Tery  rare.  Iu  many  eases  there  is,  however,  no  incrcawcd  tcm- 
pentore  after  death. 
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Fathological  Anatomy.  I 

In  pKJst-mortem  esaminatiou  of  tetaniis  cases  we  find  few  poaitire 
lesions.     First  of  all  we  have  to  examine  carefully  who-tbor  there  are 
any  small  wounds,  injuries,  scars,  or  jM^netratiDg  foreign  Ixxlies,  espe- 
cially in  the  extremities  or  under  the  nails.     In  many  cases  these  an 
diseovere<l  only  post  mortem.     We  oft^-u  fiud  here  a  small  coik'- 
tion  of  ]>UH,  often  surrcmnded  in  the  dei*th  liy  hypernpmie  or  hemor- 
rhagic tissue.     In  the  midst  of  these  we  often  find  a  splinter  whifh 
has  produeetl  tlie  tetanus.     In  acute  cases  the  hrain  is  heavy  and 
dense;    the   gray  sul>stauce  is  ]iypern?mic;   in   older  cases  the  m- 
ninges  are  often  mora  moist,  the  brain  is  softer  and  (I'dematous,  in 
the  ventrit'les  are  greater  quantities  of  fluid,  and  there  are  sometimes 
small  he uiorr liaises.     The  anterior  horns  of  the  spinal  cord  are  Q9ii- 
ally  injected  aud  are  often  softer;  the  1>n)nchi  are  Ire^iueutly  the  seat 
of  catarrlial  iutlaiuniatiou,   the  luniks  are  often  (edenjatouK,  and  ia 
older  cases  in  a  state  of  spleuisoitioa  infer iorly  aud  posteriorly.    The 
abdominal  organs  are  usually  hy])erfemic;   in  older  cases  we  find 
iM^l^nmiiiif^  ]iareuehymatous  degeneration  of  the  heart  aud  kidueyg. 
Not  rarely  there  are  hemorrhaj^es  in  the  uoighljorhood  of  the  spinal 
ganglia  aud  in  the  ]>ericardium.     The  muscles  usually  do  not  show 
anything  H]iei'ial ;   the  nerves  which  lead  from  the  point  of  iufectiou 
arc  soiuetimort  thickened  aud  hyperrcmic;  here  aud  there  we  find  uod- 
ular  thicken iujL^s. 

Art  a  lule,  wp  may  say  that  thu  mjwToscojiical  findings  are  uioskly 
due  to  Kecondary  changes. 


Pathogenesis  of  Tetanus  in  Man. 

It  is  certain  that  human  tetanus  may  originate  from  viirinus 
causes;  usually  the  cauHo  iH  the  penetrating  of  a  tetanus  bacillnn  or  a 
tosin-coiilfiiuing  substance;  in  other  casos  this  cannot  be  demon- 
strated, aud  for  tliis  reason  some  autlmrs  assnnu^  that  in  these  casft* 
the  diseaao  cannot  be  due  to  the  effect  of  a  tetanus  bacillus  or  ite 
toxiuH. 

Let  us  first  consider  tho.so  cases  which  are  generally  designat***! 
siH  traumatic  tetanus.  TIicho  may  be  ilivided  into  (1)  oases  produoeO 
by  {ipuetration  of  infr^ctioua  Hplinters,  prolmbly  the  most  commot 
cauMc;  (2)  those  arising  from  wonuds  not '-vept  clean;  (3)  tetanus 
grenoHus;  (4)  iiirtntjinnitory  tetanus;  (5)  ]>utrid  tetauus;  ((*)  te*  I 
])r<)dnri'd  by  castration;  (7)  tlud  fnlUnviug  operatiouH,  jimong  %  i 
may    bo    included    (,H)    tetauus  i»f   the   new-born,  and    (It)    fme] 
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111ft.    In  regard  to  the  lirst,  ivrodiiced  by  pout  rat  ion  of  foreign 

(rf  all  kinds,  splinters,  utiils,  bullets,  etc.,  we  must  say  tliat 

lost  o{  these  accidents  do  not  result  in  t^tamiH,  even  if  the  bodies  are 

iity  or  mixed  with  pxcrement  or  earth.     Foreign  bndieH  which  t'uter 

rithoat  causing  special  inflammatory  reaction  and  without  excitiug 

|*ap[turatiou  may,  as  is  well  known,  be  carried  in  the  body  for  years 

I  without  harm.    Organic  bodies  produce  n.sually  ninre  irritation  and  the 

itniMiildnes  not  BO  reailily  close  over  tiiem.     Foreign  iMidics  are  cKpo- 

icially  clauj^erous  (and  particles  of  dirt  the  same)  if  they  penetrate 

fdeeph  and  if  the  wounds   are  then  closed  without  their  being  re- 

moTed.     It  may  hapi>eu,  eajtecially  in  extensive  injuries  produced  by 

great  violence,  that  fra^^ments  of  infections  matter  [)euetnit6  the  tis- 

8ueH  deeply  and  are  overlooked  when  the  wounds  are  cleaned* 

I  have  seen  cjises  in  which  tetanus  broke  out  one  moutli  after 
sndi  an  injury  when  the  wound  bad  nearly  closed,  but  when  pus  had 
forraecl  in  the  depth  of  the  wound  and  arouud  it.  In  other  cases 
infectious  material  was  left  behiud  after  aujputatiouH.  It  rK-cura 
«i>ecially  often  that  tetanus  breaks  out  duriug  the  treatment  of  an 
apjiareotly  clean  wound,  and  foreign  bodies  like  particles  of  earth  or 
DisDure  are  not  discovered  until  the  autopsy  is  imule.  In  such  cases 
we  find  that  inocxdation  with  these  substances  or  with  the  pus  will 
pmdnce  tetanus  in  animals.  The  appearance  <»f  the  diseased  part 
from  which  the  tt^auus  originates  is  generally  very  peculiar.  There 
iatiaually  dirty  pus  present  and  often  a  gangrenous  odor  is  perceptilile. 
Tie  focus  is  as  a  rule  not  aharj)ly  marked  and  it  is  surrtainded  l>y  an 
Meaofo'dema,  often  coutiiiuing  blood.  The  neigiibtiriiig  lyiiijiliatic 
ghfltifi  are  ai>t  to  be  fi^lematons,  and  inoculation  from  them  often  |)rc>- 
Jupftl tetanus  in  c>ne  of  vay  cases.  It  is  proved  beyond  doubt  aiid  es] lo- 
cially  hy  my  numerous  cidtures  that  this  centre  coutiiius  various  bac- 
teria, among  which  may  be  mentioned  a  saprogenous  and  ga»-forming 
kiudof  coli  communis,  one  like  protons  vulgaris,  the  staphylococcus 
Mrens,  and  also  in  one  case  a  not  very  virulent  bacillus  reHendiling 
liehjiy  hjicillus. 

These  bai'illi  are  certainly  resiionsible  for  the  formation  of  juis 
M)il  their  action  surely  prepares  the  soil  for  the  tetanus  bacillus.  It 
ptoUbly  develops  from  a  few  spores,  which  increase  and  produce 
'"linH,  and  these  finally  cause  tetanus. 

This  explanation  of  tetanus  is  rendered  the  more  probable  by  the 
twjuency  with  which  the  disease  occurs  in  case  of  gangrenous 
"fiomls,  in  which,  however,  there  are  probably  also  infectifuis  foreign 
Mies  to  Im5  found. 

But  we  know  of  a  series  of  case^  in  which  g^  was  not  the 

i^ult  of  the  i>enetration  of  any  f<ireign  l>f)d'  "^  lows  nf 
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tissue.  lu  thewe  cases  we  must  suppose  that  the  gan^ene  was  pro- 
duced by  bacteria  wbioli  could  easily  penetrate  the  iiijured  parts.  It 
is  "plain  that  the  tetanus  spores  wLicli  are  so  widely  distributetl  raav 
penetrate  at  tlie  same  time  and,  with  the  coofieratiou  t)f  other  lw«> 
teria,  produce  tetanus.  I  Lave  succeeded  in  producing  tetanus  l»v  a 
snmll  piece  of  the  gangrenous  part  of  the  lower  extremity  of  a  man, 
who  was  bruised  by  beiug  run  over,  without  any  loss  of  substance 
and  who  died  tea  dnyn  after  with  violeut  symptoms  of  tetanus. 

Gangrenous  foci,  especially  those  Ijeneath  the  surface,  form  favor- 
able couditioua  for  culture  of  the  tetanus  bacillus,  because  ganjs'reDe 
favors  the  anaerobic  growth  of  the  bticillus  and  furnishes  material  for 
its  culture.  Thus  it  is  plain  that  even  superficial  gangrene  mar  lead 
to  tetanus ;  while  usually  (mly  deej),  obliquely  penetrating  or  cloBed 
woumln  ]>r(Hlucfi  the  dist^ase. 

In  tliese  cases  there  is  frequently  simple  inflammation  with  putre- 
factiou.  But  tjfteu  the  wound  shows  peculiar  changes  l>efore  tetamis 
occurA;  the  parts  begin  t(»  swell  and  are  ditfusel}'  red,  soraetiineii 
ecchymotir,  aud  severe  iiain  radiates  from  the  wound,  or  even  con- 
vidHions  may  ciisue.  According  to  Larrey  the  following  symptoms 
jircccde  tetanus :  liestlessuess,  malaise,  a  drying  up  of  the  suppura- 
tive process,  reddening,  marbled  discoloration  and  drying  of  the 
grnunlatious,  pains  along  the  nenes  and  blood-vessels  of  the  injured 
regidii,  convulwioiim,  and  c-ar[thtik)gia;  Imt  Rose  regards  tliese  symp- 
toms as  unconnected  with  tetanus,  and  insists  that  the  disease  occure 
suddenly  without  any  j>rodrnmes.  It  is  not  astonishing  that  this  in- 
tiaiLimiitnry  form  (*f  tetanus  in  associated  usually  with  injuries  of  bones 
and  joints,  because  (leep  inflammatiou  with  stippuration  is  the  rule  in 
such  cases,  and  they  offer  favorable  conditions  to  the  growth  of  the 
bacillus.  The  tetanus  of  ulcers  is  interesting  because  it  shows  that  a 
superficial,  neglected  ulcer  may  serve  as  a  point  of  entrance  for  tlic 
tetanus  bacillus,  which  dr^os  not  pass  through  a  clean  and  carefully 
disinfeeted  grauultitiug  surface  of  an-  ulcer  due  to  overlooked  foreign 
bodies  in  the  depth. 

If  the  ulcers  resulting  frtnu  pressure  or  erosion  (ulcers  of  the 
l.>wer  )tart  nf  the  leg)  or  the  hreaking  down  of  neoplasms  l>econie 
ichorous  or  superficiully  gangrenous,  then  they  may  become  the  por- 
ted of  entraucH  of  tetanus  infection. 

7'tfiitiiiH  .Sfyi/j'fvw  arises  from  deep  ichorous  foci  which  create  at  the 
same  time  sejisis  and  progressive  dostructiou  t>f  tissues  and  fnrmatioi] 
of  gangrene,  fisttda,  and  ernsiiui  ni  lymphatics  and  blood-vessels.  In 
sui-h  cases  the  baiUlus  may  penetrate  doejily  at  the  beginning  or 
later,  this  being  made  easier  by  the  destruction  of  tissue. 

Tetanus  may  also  aftjiear  in  seemingly  clean  granulating  wounds, 
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y  aft^r  the  extirpatitm  oi  large  tumors,  if  the  surface  of  the 
wound  is  very  large,  if  the  gramiJatioDS  are  of  long  duratiou^  aud  if 
ahieds  of  the  hiinor  tissue  are  Leiug  gradually  destroyed.     In  Huch 

IcaeeB  Ihe  wound,  ojien  such  u  long  time,  gives  rti>portunity  for  the 
penetration  and  gutwth  of  the  bacillus. 
Tftoium  it/h-r  operations  has  Wconie  rare  siuce  the  development  of 
isepsis  and  autisepsis,  yet  it  sometimes  occurs,  especially  after  t>per- 
ations  in  wltieh  many  ligatures  are  tied  and  in  which  a  pedicle  is  left 
open  whereby  opportunity  for  infection  is  furnished;  or  after  the  ex- 
tirpatioQ  of  tumors  which  had  ruptured  oi"  which  were  purulent  or 
gau^ieuous,  a.H  esi>ecially  in  operations  on  the  breast. 

If  we  consider  that  the  tetanus  spores  resist  our  ordiuary  sterili?;- 
stioDs,  we  shaU  be  astonished  at  the  raritj^  of  tetanus  following 
fifierations ;  but  we  know  on  tiie  <jther  haud  that  the  tetanus  spores 
are  Lardly  able  ahme  to  protluce  tetanus  but  that  there  is  retjuired  at 
tliesanie  time  a  weakening  of  the  tissues,  esjTecially  hy  pus  bacteria, 
and  that  these  are  destroyed  by  our  antiseptic  lueasures.  Formerly 
it  was  heliered  that  tt^tamis,  especially  that  form  occurring  after  cas- 
tration, hernia  ojierations,  or  ovariotomies,  was  due  to  the  many  liga- 
toiee  and  especially  to  the  injury  to  the  nerves  caused  by  them;  we 
bowIdow,  however,  that  it  is  due  in  such  cases  t<t  an  infiltration  of 
tlipwonnd,  especially  of  the  pedicle.  In  the  many  cases  of  tetanus 
inhnrses  after  castration  it  has  l>een  demouatrated  tliat  the  disease  is 
due  to  an  infection  f)f  the  caissons  wliich  are  ajiidied  to  the  seminal 
wd  and  under  which  it  is  cut.  If  the  horses  are  removeil  shortly 
after  the  operation,  and  the  wound  comes  in  contact  witli  all  kinds  of 

I'  ialectious  material  like  earth  or  manure,  it  is  very  natural  that  the 
wwceittihle  animals  should  be  attacked  by  tetanus.  Mfireover,  tetanus 
WiOi  have  V>een  found  on  the  caissons  themselves.  If,  however,  the 
<*is8i>na  and  the  wound  are  carefully  cleaned  and  the  horses  are  kept 
*Hiiet  sifter  the  operation,  then  tetanus  after  castration  is  rare.  But 
thfre  are  exceptions  in  the  case  of  stables  which  contain  such  virulent 
liacilli  that  it  is  hard  to  avoid  them.  In  such  stables  the  slightest 
vomAs  will  lead  tf>  tetiiuua.  Contamination  of  the  wounds  with 
Ws  is  another  very  common  cause  of  tetanus ;  hut  in  wounds,  either 
•'Iifirative  or  traumatic,  of  the  perineum,  anus,  and  neighboring  parts 
tliift  is  hard  to  avoid, 

I  was  the  first  who  produretl  tetanus  l>y  infection  with  fseces  of 
humaa  beings  [Ccufnilbh/f  fi'o' Bfn-ti-nologie,  1890).  This  was  after 
Sonnani's  e.\periraent8  had  proven  the  possibility  tif  tlie  bacillus 
I^netrating  the  alimentary  canal.  This  explains  why  hernia  opera- 
tions are  so  often  followed  hy  tetanus. 
Generally  tetanus  is  more  frequent  in  men  than  in  women,  as  men 
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are  oftener  oxposed  to  iDJuriej*;    but  -pnerperenl  tetamis  is  not  evPD 
very  fretiueiit  iu  women,  and  evea  tetanus  in  preguant  women  does 
not  always  depend  upon  their  pregnant  condition.     Abortion  compli- 
cating tetanus  may  be  due  to  some  other  causeH-     The  real  puerperal 
tetauuB  is  produced  after  abortion  or  delivery  by  infection  of  the 
placental  wound  or  of  some  other  injury  inflicted  during  delivery.    In 
aseptic  or  autiHei>tic  midwifery  tetanus  is  rare;  but  where  no  snrb 
measures  are  taken,  it  is  very  frequent — as  in  Bombay,  where  two 
hundred  and  tliirty-two  cases  were  reported  in  three  years  (Plav 
t'lir),  on  the  Senegal,  etc.     An  operation  such  as  forceps  delivery,  or 
the  introduction  of  a  tampon   made  of  non-sterilized    material,  la 
another  cauHe.     Bo  alno  are  artificially  jiroduced  abortion,  esJ^ecial]y 
by  the  introduction  of  foreign  bodies,  and  the  retentioji  of  plat-eiita! 
remnants  and  their  removal. 

It  is  singular  that  in  this  form  tetanus  often  api>ear8  very  late; 
and  oft<m  also  incases  in  which  no  manual  interference  Iiad  occurml. 
This  has  led  many  authors  to  sup]>ose  a  diiferent  etiology  for  these 
cases,  but  the  late  n|>pearauce  of  tetanus  can  be  easil}'  explained  liy 
the  peculiar  characteristics  of  the  tetanus  bacillus ;  and  direct  infw- 
tion  is  t<ften  rejtlaced  by  autoiufectiou,  especially  by  bacilli  from  the 
intestinal  coutents. 

Tefamis  of  the  neir-hor/i  is  e^isily  exi>lained  by  the  presence  of  uni' 
bilical  wounds  iu  which  Peiper,  Papievsky,  and  myself  fouud  numer- 
ous Itacilli  even  whcu  there  was  little  inflammation  or  suppuratiou, 
Wiien  Mouiids  of  this  region  liegan  to  lie  carefully  aud  antisepticall.i' 
treated,  this  form  of  tetanus  liecamo  very  rare.  In  Berlin  iu  1871  in 
every  1,(XK)  bii-tlis  there  were  12. ;j  cases  of  tetanus,  but  iu  18tJ0  there 
were  ouly  2.(19  tetanus  cases  to  1,000  liirths. 

Tefumts  fnnii  iutt-rntd  vttH.scs  constitutes  a  enunectiug  link  Ijetweeu 
the  forma  we  have  just  been  ccmsidering  and  those  (M-curring  withimt 
open  wound — the  so-called  idioj>athic  tetanus. 

Cases  of  tetanus  from  injuries  of  the  tongue,  dental  operatious. 
injuries  of  the  jjharvTrx,  diplitheiia,  and  tonsillar  abscesses,  are  not 
rare  and  may  be  es[HH"!a]ly  induced  by  the  jienetratiou  of  foreij,Ti 
bodies,  scraping  off  of  diseased  tissue,  gangrene,  and  su|i]niratiou— 
just  !is  in  tetanus  prodiUH^l  l>y  external  causes.  Thel»ehavior  in  this 
respect  nf  the  deeper  miicous  nieinbranes,  especially  that  of  the  ali- 
mentary tract,  is  not  so  cleai".  We  should  sujiposo  that  the  varinus 
forms  of  ulreration  of  the  Oi^sophagus,  stonmch,  and  intestines  wmiKl 
fac-ilitate  iha  entrance  of  the  tetanus  bacillus,  the  more  l>ecan9e  it 
is  not  rarely  found  in  the  food  and  excrementitious  matters.  But  wp 
^viiow  of  cases  occurring  after  typhoid  fever  which  may  l)e  exi>laineil 
fyv''  absorptiori  thnnigh  the   fresh  or  cleaned  ulcera.     It  also  seems 


PATHOGENESIS  OF  TETANUS  IN  MAN.  133 

it  the  diseased  broueLial  mucous  membrane  is  tlispnaed  in  iuva,- 
ion  by  the  tetanus  bacillus,  aud  some  cases  of  rbeuiuatic  tetanus 
ly  be  explained  by  this  motle  of  entrance  of  tlio  bacillua. 

8(nr  tetanufi,  in  which  the  diaeaHe  originates  from  an  old  cicatrix, 

to  be  explained  by  the  supposition  that  old  tctnuus  spores  were 

it  in  the  scars,  and  revived  at  a  given  moment  and  were  carried  by 

[leacocytes  into  a  ]>art  l>eneatb  the  surface  where  favorable  comlitiftuH 

eiistftl  for  the  maDufactiire  of  toxin  (suppuratioUj  K^m^Treue,  necrosis 

f>l{is8Ut%  hemorrhages,  etc.). 

liit)liaih'fc  Tttatim. — We  know  that  tetanus  may  l^e  produced  by 
tlie  jtaiwage  of  toxin  through  the  skiu  into  the  snljcutaneous  tissue, 
wbeuee  it  is  reailily  tak^u  ujt  iuto  the  circulation,  but  ctises  of  tetauus 
iremet  with  in  which  there  haa  l»een  no  oi)portunity  for  the  entrance 
ol  bacilli  or  of  the  toxin  iuto  the  sulx^utaueous  tiaaues.  To  these 
cases  l>eloug  tetanus  iu  simple  fractures  aud  luxations,  and  in  fu- 
nmcolosis,  scar  tetanus,  tetauus  following  concussion  of  the  brain  or 
any  severe  blow  on  the  head,  aud  rheumatic  tetanus. 

Cases  were  known  in  aucient  times  iu  which  fractures  or  luxa- 
tioDs  witliout  external  injury  were  followed  by  tetauus;  Wilnos, 
Lsurey,  Plenk,  Travers,  Busch,  Foruet,  Langenbeck,  an<l  others  have 
rf|H>rt«l  eases  iu  which  simple  or  comjdicated  fractures  resulted  iu 
tf'lauus,  sometimes  even  after  they  were  healed.  The  (pieHtiou  is 
wkdlK-r  in  these  cases  tetauus  bacilli  or  s]>orcs  may  not  have  pene- 
Irsiteitbe  skin,  which  may  on  the  occasion  of  the  accident  havi^  been 
iiliniJetl,  or  whether  the  specific  microbes  came  from  tiie  earth  with 
wLkh  thB  injured  part  must  have  come  in  contact,  or  whether  there 
may  have  l)eou  tetauus  spores  scjmewhere  ou  the  skin  <}r  mucous 
memhraue  which  found  occjision  to  produce  tetanus  after  their  culture 
in  a  remote  part  by  iuflamniatiou  or  h>HS  of  substance.  I  would  draw 
esiwial  attention  to  the  brouchial  catarrh  which  is  usually  present  in 
sucb  cases,  aud  also  to  tlie  assertion  of  ('arKHJue  nud  Ferrari,  who 
f*iniid  attenuated  tetanus  bacilli  in  the  inflamed  bronchi.  PerhiiiJS 
tlierewpre  small  skin  abrasions  which  were  overlooked,  through  which 
ftpws  may  have  penetrated  which  afterwards  slowly  developcil  in  the 
dwper  tissues.  It  must  lie  jissumed  that  tetanus  Hi>ores  may  t'mi- 
Uratc  from  a  latent  focus  to  the  injured  part^  perhaps,  as  Vaillurd, 
'iBreat,  and  Kouget  assert,  from  scars  aud  enclosed  in  leucocytes, 
^hidi  assumption  is  supported  Vjy  the  observation  of  Itudingcr  aud 
Scliiiitzler,  who  demonstrated  the  jireseuce  of  tetauus  bacilli  and  toxin 
•D  tlie  swolleu  lympluitic  glands  nearest  the  iuocidation  wound. 

The  fact  tliat  tetanus  bacilli  usually  are  destroyed  ten  hours  after 
•WJCulation  does  not  apply  to  these  cases,  as  it  afijilies  fmly  to  uornud 
tisBue,  while  we  know  that  the  tetanus  spores  iu  an  enclosed  focus 
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may  exist  for  weeks,  and  even  for  mouths,  if  foreign  Ixidies  are 
present.  Cases  of  tetanus  from  widely  diffused  boils  and  followin^j 
contusions  or  falls  are  not  rare,  but  there  are  in  most  such  cases  con- 
temporary abrasions  of  the  skin,  even  if  superficial,  or  gangrenous,  or 
necrotic  shreds  which  we  know  may  favor  the  lodgment  and  increase 
of  tetauua  spores.  In  other  cases  the  furuncles  become  purulent  or 
gangrenous,  so  that  infection  ejiaily  occurs. 

Finally  tetanus  has  developed  in  many  cases  after  the  opening  of 
a  jiurulent  or  necrotic  Juumatfima,  so  that  we  may  assume  in  these 
cases  a  secondary  infection.     Some  eases  in  which   slight  injuries 
were  said  to  have  been  inflicted,  withoutj  however,  any  solution  d 
coutinuity,  appear  to  me  not  suHicieutly  demonstrated.     In  regard  in 
scar  tetiiuus,  of  which  we  have  spoken  before,  we  may  add  that  such 
cases  are  probably  due  to  the  presence  of  embedded  foreign  bodies  (an 
in  a  case  of  Du|iuytreu)  or  to  tissue  coutaiuing  tetanus  spores.     The 
influence  of  irritation  or  stretching  of  the  nerves  cannot,  however,  lie 
denied  in  such  cases.     The  participation  of  the  nerves  appears  to  be 
true  in  tetanus  an  well  as  in  rubies.     But  the  nervous  tissue  is  not 
essential  to  the  formation  of  tetanus  toxin  as  it  is  to  that  of  the  I'abic 
toxin.     The  fact  that  the  tebiuns  vims  is  localized  in  the  nervous 
system  raises  tlie  i)resumj>tiou  that  nervous  irritation  makes  it  more 
sensitive.     Tliere  are  sevend  t-sises  on  record  of  tetanus  starting  from 
scars  in  the  parts  about  the  nails,  but  probably  this  can  be  explained 
by  the  jireseuee  of  totaiuis  B{)tires  in  the  diH  under  the  nails,  and 
these  spores  might  easily  have  entered  at  the  time  of  iujury.     In  my 
experiments,  however,  I  was  able  only  once  to  cause  tetanus  by  inoc- 
ulation with  the  sfvapiugs  from  under  the  nails  of  patients  with 
ihti  disease.     Although  in  these  cases  the  iiarticipatiou  of  the  tetanus 
bacillus  cannot  be  deuifd,  various  observations  indicate  the  promi- 
nent role  of  irritation  and  stri'tchiug  of  the  nerves.     This  is  also  con- 
firuied  by  tlie  result  of  resection  of  the  nerves  in  this  form  of  tetanus 
and  eveu  if  we  assume  the  jireseuce  of  tetanus  spores  in  the  nerves, 
we  can  liut  recogui/e  thfit  tlieir  effect  is  even  more  localized  here  than 
in  other  places. 

The  occurrence  of  tetanus  after  hfmrs  o)i  tW.  head  and  neck  and  eoii- 
cuftfilttH  tif  (hi'  linnfi  also  iudif-ates  tiie  importance  of  irritation  of  the 
nervous  system.  Tlms*^  vei-y  rare  cases  in  which  there  is  no  injury 
at  all  and  in  which  tetanus  or  at  iea;st  some  of  its  symptoma  appear 
immediat+'ly  or  a  few  hours  aftt-r  the  insidt,  are  probably  due  to  direct 
violence  ciiusiug  irritatitm  of  thrwc  parts  of  the  central  nervous  sys- 
tem which  produce  tetanus  sym]>t«)ms ;  just  an  experimental  blows  and 
concussions  of  the  nervous  centres  in  animals  produce  tetanus  or  epi- 
lepsy-    But  all  these  caaes  do  not  prove  anything  against  the  theory 
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that  tetanns  is  produced  principally  by  tetanua  toxin,  altbtmf?li  we 
cannot  deny  that  some  cases  of  tetanuu  cannot  readily  he  traced  to 
iniection. 

Especially  interesting  in  this  connection  are  the  cases  of  rheumatic 

ox  idiniKithw  tetiniits,  or  tetanus  a  frigore,     Theae  casen  are  especially 

k    mentioned  by  Rose  as  elmracterized  by    the  quick   appearance   of 

Htetanas  (a  few  hours  after  the  exposure  to  cold),  which  fact  can  surely 

P^  not  be  connected  with  infection  or  poisouiug. 

lu  Jill  tliese  not  very  nire  cases  we  olwerve  as  a  common  symptom 
I     great  fatigue  with  profuse  perspiration,  succeeded  by  a  geuerid  catarrh, 
and  followed  after  a  few  hours  by  i)aiu8  in  the  back,  trismus,  and  more 
orlejis  pr*jnounced  tptiinus. 

The  prognosis  in  these  cases  is  a  little  more  favorable  than  in 
tmamatic  tetanns,  but  there  are  also  very  virulent  cases  among  them. 
In  mime  of  these  ciises  tetanus  tcixius  Lave  been  looked  for  in  vain 
■  in  the  nrine  and  in  the  blood.  Another  form  of  rheumatic  tetanus 
is  that  ill  which  tetanus  follows  other  rheumatic  ailmouts,  like  iu- 
flammattfry  rheumatism,  catarrh,  rheumatic  diarrhtx'a,  pleurisy  and 
pnenmoiua,  and  rheumatic  nephritis.  Here  we  must,  however,  as- 
sttme  the  association  of  bjicteria,  while  in  the  previous  cases  several 
LvjMjtlieses  are  possible.  Rose,  for  example,  sujiposes  that  the  liuc- 
teriaof  rheumatism  may  occasionally  enter  the  brain,  like  those  of 
telaDos;  while  Carbone  and  Perrero  hold  that  attenuated  tetanus 
l»acilli  might  in  such  cases  Iw  absorbed  from  the  brnncliiid  mucous 
membraDe,  I  myself  believe  that  we  may  in  tetanus,  as  well  as  in 
fither  bacterial  liiseasea,  assume  the  existence  of  concealed  jiortala  of 
entrance  besides  the  usual  and  evident  ones.  ERpei-ially,  it  seems  tt) 
me,  tL&t  the  fevcillua  may  grow  exuljerantly  in  the  crypts  of  the 
ton.sil3,  in  hollow  teeth,  in  certain  parts  of  the  intestines,  under  cer- 
tain favorable  conditions  excited  by  the  action  of  cohl,  and  that  they 
niay  thus  give  rise  to  the  symjitoms  of  tetanus. 

The  f^at  number  of  tetanus  spores  everywhere  about  us  and  even 
in  tlie  human  body  and,  as  I  have  demonstrat+^d,  in  the  fu'cos,  surely 
ludicates  such  a  probability.  It  would  l>e  premature  to  hold  other 
causes  besides  tetanus  toxins  lesponsible  for  rheumatic  tetanus  until 
ftutiier  very  careful  exi>eriment«  in  this  direction  have  been  made. 
^*  "  —rtainly  reasonable  to  consider  irritations  of  nervous  tissue, 
1  of  the  brain,  colds,  and  catarrhal  disoasefj,  as  favoring 
least  so  far  as  they  are  able  to  innk^  small  <jurintitiert  of 
in  more  eflFective.  Tlie  experiments  of  Roux  have  demon- 
macb  certain  weakened  conditi<jnH  of  the  organism  reuder 
ntible  to  tlie  action  of  toxins.  Thus  it  is  es[)ecia]ly  the 
juAtic  type  of  traumatic  tetanus  (Rose)  which  shows 
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how  easily  tefaiuns  is  produced  by  changes  of  temperature,  Bupj 
sion  of  pera  pi  ration,  and  living;  in  dirty  aud  damp  apartments, 
here  we  must  uot  forget  to  be  critical;  for  example,  tetjiuu^  in 
enne  is  much  more  fre<iuent  on  the  sciishore  than  in  remote  foi 
regions,  but  this  must  not  be  ascribed  to  the  action  of  sea  air,  butj 
tliB  well-known  tebiningeumiH  actiim  of  the  soil  near  the  ahore. 
larly  the  fretjuency  of  tetanua  of  the  new-born  among  the  negroeflj 
tropical  America  should  not  be  ascribed  to  the  exposure  of  tli 
cabiuH,  or  t<»  the  t-liangea  of  temi>eraturo,  !>ut  to  the  be9me^riu|i;:o{1 
unibilicul  cord  with  infected  earth.  The  aborigines,  however,  coy 
the  umbilicus  with  a  plaster,  and  consequently  their  children  do  Dot 
die  from  tliis  form  t»f  tetanufl.  Unfortunately  it  is  nt»t  yet  decided 
whether  dust  may  onutribute,  and  how  much,  to  the  production  ol 
tetiinus.  Dust  undoubtedly  frequently  contains  tetanus  sjiorea  whicU 
may  drop  on  wouiidw,  and  (ni  snt'li  partw  as  may  allow  their  iucreaft<> 
and  formation  of  toxins.  But  the  cases  are  rare  in  which  this  explau- 
atiou  is  admissible,  since  there  is  usually  a  contamination  of  the 
wouud  with  eartli  or  other  matter  c«mtaiDiu^  the  pathogenic  agent  in 
traumatic  tetanus.  But  in  liospital  epidemics  of  tetanus  this  ex- 
])lauation  ma>  be  necessary,  although  even  there  contamination  of 
the  woiniils  ciiimot  l)e  aliKolnttdy  excluded.  If,  for  oxam]»le,  a  ])atieut 
witli  tifuuiiatic  tetanus  ent<'rs  a  Hurpical  clinic,  he  will  bei  examined, 
and  as  much  as  possible  all  tetanus  material  will  be  removed,  and 
theu  other  cases  art^  examined.  Of  course  this  is  done  <mly  aft<^r 
previous  cleansing  and  stiMilizatiou  of  hands  aud  instruments,  but 
this  sterilization  is  usually  not  directed  against  tetanus  aporea,  which 
are  not  killeil  by  sinittL^  boiling  or  by  our  ordinary  antiseptic  solu- 
tions, and  hence  we  may  transfer  these  tetanus  sjiores  by  meiins  of 
the  hands  aud  instruments  from  one  wound  to  the  other.  This,  method 
of  transfer  seems  to  me  nimh  tiiore  plausil>le  thuu  that  by  means  of 
tlie  atmosphere,  or  of  dust.  To  be  sure,  there  are  cases  reportetl  of 
f)atients  who  acquired  tetanus  after  1  \  ing  in  a  Iwd  where  persona 
snffi'ring  from  tliis  disease  had  beeu  before,  and  the  efiidemic  has 
not  ceased  until  the  1>eds  were  removed  to  a  pljice  less  exposed  to 
draught;  and  tliese  cases  are  said  to  be  due  to  the  draught  and  to  the 
tlust  carried  by  the  wind.  But  tliese  f>bservations  are  so  rare  and  so 
imperfeft  tliat  they  cannot  be  relied  uijon.  Certainly  there  is  no  ca.se 
known  which  can  be  positively  traced  to  the  action  of  cold  or  to  inleo 
tion  by  dust.  However,  we  do  not  even  need  to  invoke  the  action  oi 
cold  in  the  production  of  t<'tanus  without  apparent  entrance  of  a 
bacillus,  because  idiopathic  forujs  occur  in  which  no  trace  of  a  cold 
lias  existed. 

In  concluding  this  sectiou  I  desire  to  add  a  few  words  cooceming 
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disco^ioD  as  to  tlie  " unity"  or  "duality"  o(  tetauua.     Wliile  Ver- 

il  insists  tliat  there  in  really  only  one  kind  of  tetanus,  produced 

the  tetanus  toxins,  others,  like  Rose,  believe  in  a  form  of  tetanus 

is*  not  lU'Oilueeil  by  the  toxin  of  the  tetanus  bacillus,     Verneuil 

ilaiiiH  the  occurrence  of  tetanus  without  any  evident  point  of  en- 

iioe  of  tLe  toxin  by  the  inhalation  of  the  tetanus  spores  or  their 

[ftbeorptinn  thrtiugh  the  normal  8kin.      Hose  lielieve^  that  in  such 

other  spores,  esi)eoially  those  of  other  internal  diseases,  or  any 

Qie  }>oiBouous  products  of   nietitbolism  may   cause  the  tliseawe. 

^'RLeumatic  tetanus"  he  believes  to  be  due  to  the  action  of  some 

\  ether  nrus. 

While  such  an  hypothesis  may  l>e  admissible  in  the  case  of  many 
difiettses  which  raay  l>e  caused  by  various  bacteria,  I  believe  that  it  is 
inapplicable  in  the  case  of  a  disease  with  such  typical  symptoms 
wkitli  can  be  produced  experimentally  by  the  tetanus  batuUus  alone. 
We  are  certainly  not  justified  in  ignoring  positive  factH,  even  tliou^'b 
tLey  are  not  wholly  elucidative,  in  order  t^)  plunge  into  the  chaoa  of 
pare  hj;H:>th68is. 

Symptoms. 

Eij)erimentfdly  prcvduced  tetanus  in  animals,  such  as  we  have 
Jescrilted,  has  an  absolutely  tyjiical  t!ourse.  In  mice  we  see,  one  or 
wventl  clays  after  inoculation  with  the  tetanus  germs,  an  attack  of 
true  (<si)erimental  tetanus;  in  cases  of  inoculation  with  toxin  it  ap- 
jicaw tjuieker  than  when  the  bacilli  are  injected;  in  iuoculaticm  with 
dwtmction  of  tissue  at  tiie  same  time  the  disejuse  occurs  cnv'u  more 
•inickly  and  surely  than  after  iutrtuluctiou  (jf  jmre  cidtures ;  this 
tntauiu  l)egin«  near  the  place  of  infection,  spreads  to  the  other  side, 
iwceiida  and  ends  in  tonic  and  clonic  cnu'vnilsious  and  death.  In  some 
Miimals,  as,  for  examijle,  cats,  tetanus,  as  my  experiments  sliow, 
frf^iueatly  l>ecomes  chronic  and  heals  spoutj^^iueousdy  ;  in  warmed  fntgs 
itl)f?f,ntis  from  four  to  six  days  after  the  infection  and  jniucipally  on 
tie  anterior  extremities  (Babes,  Pascariu).  In  horses  the  course  of 
tlip  disease  is  about  the  same  as  in  human  bciugs.  There  is  always 
asU^e  of  incubation  of  at  least  eif^ht  hoiirs. 

In  man  tetanus  occurs  as  the  result  of  an  injury  or  without  an 
iiJQry,  Tht;  course  of  the  disease  in  either  case  is  the  same,  but  it 
18  Dt'vertheless  necessary  to  study  the  symptoms  of  the  t^^o  sepa- 
fiitcl}-.  There  are  also  cases  in  which  the  first  symjiti  ims  ajipoar  soon 
*fif)r  tlie  injury— within  twenty -four  hours;  others  in  which  smeral 
oavs  ela[)se  without  any  symptoms;  and  finally  cases  which  afjpear 
*«ek8  or  even  months  after  the  injury.  Rose  tirst  pointed  out  that 
tetanus  has  a  tendency  to  go  through  several  stages,  more  or  less 
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pronouncpd,  but  that  death  or  recovery  ofteu  interferes  with  the 
develijpmeut  of  several  of  these  stages. 

The  first  atage  in  liumftn  beings  is  always  trismuR,  although, 
especially  in  rheumatic  tetanus,  we  may  observe  other  symptoms 
iirst,  as  for  exiimplo  pharyngeal  catarrh,  pains  in  the  back,  and  aome- 
times  rigidity  of  the  extremities  or  of  the  neck.  I  am.  disposed  to 
consider  these  symptoms,  like  the  neuritic  pains  extending  from  the 
wound,  as  not  absolutely  coincidental  or  belonging  t43  complicatiiig 
ailments,  but  I  must  atlmit  that  they  are  usually  absent  in  the  typical 
forms  of  tetanus.  If  the  first  stage  is  not  very  pronounced  and  eiitb 
in  recovery,  we  call  it  a  slight  or  incomplete  tetanus.  We  distingnisli 
Ciises  iu  which  trismus  appears  on  the  first  day  from  those  in  which 
it  remains  incomplete  for  several  days.  We  further  meet  with  cases, 
in  animal  exfieriraents  as  well  as  in  man,  which  are  quickly  fatal, 
others  with  chronic  ct>ui"Be,  others  ending  in  the  first  stage,  in  the 
second  stage  of  opisthothonos,  in  the  stage  of  clonic  convuLiiions,  or 
in  collapse. 

Acute,  Gbave  Cabes. 

Trismus   appears   usually  without  any  premonitory  symptoms. 

The  injured  man  suddenly  observes  that  he  can  hardly  open  the 
mimth,  <ir  not  at  nil.  There  exists  a  tonic  spasm,  an  involuntary 
permanent  contraction  of  the  muscles  of  mastication.  Tetanic  tris- 
mus  in  distinguished  from  trismus  from  other  causes  by  particijmtion 
()f  the  inassetfi'K  of  botli  sides,  and  by  their  anterior  border  being 
clearly  felt  through  the  cheek;  further,  according  to  Rose,  by  the 
pjirticijwition  t)f  the  nmscleH  of  the  neck,  so  that  the  juitient  can 
hardly  tuui-h  the  chest  witii  his  chin.  To  recognize  the  trismus,  this 
first  infallibh^  symjitom  of  tetanus,  we  must  first  convince  ourselves 
that  thfre  is  no  infl.'inimation  nr  tnmnr  in  the  mouth  ;  then  we  examine 
Ijctwtnm  tlie  teeth  and  tin*  cheek  to  feel  the  sharp  border  of  the  tetaa- 
ized  inasseter  nniscles;  finally  we  take  firm  hold  of  tho  patient's  neck 
bi  convince  ourselves  of  rigidity  t»roftlie  [iresence  or  absence  of  pain. 
Frequently  ivt*  observe  a  singuhiv,  stjiring,  smiling  facial  expreiJsioE 
(risus  sardonicus)  or  a  contraction  of  the  orbicularis  oris  muscle, 
causing  a  ]>rntruding  of  the  lips.  Tliese  v<>lutitary  contractions  or 
movemeuts,  however,  are  not  essential  and  can  be  easily  suppressed; 
Vmt  the  trismus  increa-ses  constantly  and  the  teeth  remain  finally 
firmly  pressed  togrtlier,  and  both  masseter  muscles  can  l»e  felt  like 
two  tightly  drawn  strings  or  conls.  Often  on  the  first  day,  in  slower 
cases  after  several  dfi.vs,  mc  note  rigidity  and  tonic  contractions  of 
the  mriscles  of  the  nei-k  (opistlmtonos),  a  sign  of  increasing  gravity 
of  the  disease.     In  ciuses  of  incomplete  trismus  the  patients  may  make 
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]oke  of  their  condition,  but  tliere  is  notliiiig  of  this  kind  in  the  fully 

develo|>ed  diseaea,  and  the  gravity  of  the  stiite  is  made  apparent  by 

the  difficulty  of  nutrition  resulting  from  the  firm  lockjaw,  iintl  by  the 

I  pnasoie  on  the  larynx  due  to  l>eginning  rigitlity  of  the  neck,  which 

forces  the  larynx  ffirwardn  and  draws  the  head  backwards. 

tin  all  cases  the  anterior  abdominal  musclefl,  esiieeiallj'  the  two  recti 
ibdomiualeB,  are  rigid.  Frequently  that  whole  region  appears  like 
ikrd  plate  which  makes  tlie  patients  suffer  from  i>recordial  diatress, 
gastralgia,  and  difficulty  in  micturition.  Often  these  patients  cannot 
mnate  Toluntarily  at  all.  There  is  also  difficulty  emptying  the 
Twtan.  In  grave  cases  all  these  symptoms  exist  as  early  as  the  first 
»Uv.  The  rigidity  increases  steadily,  and  extends  especialh*  irom 
the  neck  to  the  back  so  that  the  patient  is  stretched  stiff  with  the 
tnrnk  arching  with  concavity  backwards. 

Such  casfcs  end  almost  always  fatally.  Other  cases,  in  which  tris- 
mus is  moderate,  in  which  the  cervical  and  al)dominal  rigidity  hardly 
exists,  iu  which  the  patient  may  oi>en  the  mouth  several  centimetres, 
uid  in  which  the  occiput  remains  away  from  the  back  and  the  chin 
fan  be  approximated  to  the  cheat,  are  to  be  considered  slight  attacks 
in  which  recovery  usually  takes  place.  But  even  cases  iu  which 
opbihotouos  is  very  severe,  »o  that  the  occiput  touches  the  back  con- 
stantly, may  end  in  recovery. 

Opigthotonos  has  also  various  degrees.  In  some  cases,  after 
Bliglit  injuries,  the  patients  fttllow  their  ordinary  jmrsuits  for  several 
dajain  ftpite  of  some  dilficnlty  in  walking  and  eating.  They  hold 
tlifirboJy  furwards  and  so  maintain  their  equilibrium,  but  they  have 
a  finper  sensation^  the  back  is  stiff  and  hard.  Usuall.v  the  muscles 
f>f  the  pelvis  and  of  the  lower  extremities  are  free. 

In  npisthotonas  the  trunk  and  head  as  also  the  thighs  are  forcibly 
bent  bftckwanis,  the  muscles  Iwiug  hard  and  stiff,  so  that  the  trunk 
forms  a  rigid  arch.  Sometimes  even  the  knees  and  ankles  participate 
in  thjg  condition,  and  it  is  said  that  in  such  cases  the  heels  may  even 
tooch  the  head,  so  that  the  body  ftirms  a  circle. 

We  see  from  this  account  that  the  rigidity  iu  tetanus  follows  a 
"ynliiT  and  definite  course  in  animals  and  men,  with  this  exceptinu  : 
tbatia  exiierimentally  induced  tetanus  iu  animals  the  first  symptoms 
appear  Dear  the  wound,  while  in  man  the  first  manifestation  is  tria- 
^^.  The  cause  of  this  is  difficult  to  find.  The  tetanus  toxin  nttackH 
in  tbe  test  animals  first  the  cells  of  the  anterior  horns  of  the  affected 
P^rt  of  the  cord  and  produces  ctmvulsions  starting  from  there. 
Nissl,  Goldscheider  and  Flatau,  Marinescu,  and  myself  have  observed 
pwTiIiar  changes  in  the  the  cells  of  the  anterior  hf)rns  of  the  spinal 
c<'nl  in  animals,  while  I  could  ut>t  find  similar  changes  in  the  same 
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oelk  iu  man  na  in  Lorsea.     But  if  we  consider  that  the  cliauges  in 
cells,  acuordinfj  to  Goldsclieider  and  Flatau,  recede  as  the  rigid 
becomes  coinplete,  we  must  regard  these  changes  more  or  less  el 
se([iii'Lo  of  the  real  changes  in  the  cells  and  therefore  as  not  very 
portaiit.     The  beginuiug  of  tetanus  in  experiment  animals  seemal 
iuilic.'ite  that  tlie  toxin  first  attacks  the  motor  cells  of  the  irrit 
parte  of  the  central  nervous  system  and  begins  to  operate  from 

In  man  the  place  of  infection  probably  causes  an  irritation  of 
eorrespouding  part  of  the  S[iinal  cord  also;  but  here  the  si»ecificii 
tability  of  the  ceutro  for  the  maHticatory  muscles  prevails,  jiLstaaJ 
frogs  the  anterior  extremities  are  first  attacked.  In  horses  tet 
usually  attjicks  iiiineiijally  the  neck,  ears,  and  jaw,  soon  the  whole 
body  and  very  characteristically  the  tail,  which  is  erect  and  points 
u])wards.  In  pigeons  opisthotonos  and  trismus  are  the  rul«>,  but 
there  is  also  a  peculiar  wlieel-like  aji]>earance  of  the  tail,  Tbeso 
variations  may  l>e  explained  I>y  the  different  degrees  of  sensitiveness 
or  reaction  to  the  si>ecific  poison  of  the  various  motor  centres  in 
animals. 

TVe  find  an  anahigous  condition  in  rabies,  in  which  undoubtedlj 
the  irritation  i>roceeds  from  the  bite,  as  does  also  the  gradually 
jisoeudiu^'  iiifertinn.  We  also  find  in  hydrophobia  irritation  of  the 
correspnuding  mn-ve  leading  froaii  tlie  seat  of  injury  and  pronounced 
iutlanimation  at  the  point  where  it  enters  the  cord.  Nevertheless  the 
disease  uianifosts  itself  first  by  ^ympt^ims  which  intlicate  the  affection 
of  the  saiiH'i  nerve  cmtre  as  that  wliieh  seems  si>ecifically  sensitive  to 
the  aetion  of  tho  rabic  virus. 

The  fuithrr  cxti'iisiuu  nf  t»itaniis  symptoms  depends  primarily  on 
the  s|H'i*itic  irritabihty  of  tlie  various  motor  centres,  and  also  on  tlie 
gradual  and  regular  extensimi  of  tlie  rigidity  downwards. 

A  latrr  stage  of  tlio  disease  is  tliat  of  muscular  spiisras  which  are, 
ju'cnuliug  in  111  ISO,  jiriniarily  not  n'tlex.  We  tifteu  see  in  advance*! 
stages  an  increase  of  tho  itui.scular  rigidity  with  spasms  and  opistliot'- 
onos  as  also  \  inb^it  trisitnis.  Tlit^se  contrju-tinus  can  be  jifodueed  hv 
n  toucli  in  nuiiuals.  uud  are  therefore  nf  a  retiex  character;  but  iu  man 
Kose  could  not  produce  tlicni  volunt^irily.  These  spasms  occur  sud- 
denly, at  fn^ipient  or  infriMiiunit  intervals- -ofteu  several  times  in  a 
day,  sometiiiit's  a  frw  only  tluriug  the  course  of  the  sickness.  In 
mild  attacks  thi'^  pntimt  simply  starts;  iu  more  severe  ones  a  violent 
ciitntr;iction  eotacs  on  suddenly  anrl  extends  from  cme  ])art  t*"»  another 
of  tht'  biwlv  ;  d.\spniea,  iucrcnses.  the  pulse  is  accelerated,  and  per- 
spiration brt>aks  cmt.  The  pritient  may  remain  for  several  hours  in 
tliis  condition.  Tho  most  viob-nt  spasms  which  lead  to  very  marked 
opisthotonos^  cyanosis,  and  threatening   apnuja,  often  end  fatally. 
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at  patients  die  during  one  of  theHe  attacks,  even  after  apparent  im- 
STement  Las  occurretL 

According  to  Hose  the  reflex  tracts  are  involved  but  gradually  in 
TLen  we  see,  usually  as  a  result  of  external  irritation,  tonic 
iival»iou8  lasting  several  minutes,  similar  to  tliose  deHcribed  above, 
these  reflex  symptoms   are  much   less  pronounced   in   tetanns 
in  strychnine  poisoning  or  in  rabies.     We  occasionally  oliseive 
fieflw  convnlsions,  the  same  as  in  rabies^  during  eating  or  drijikiug, 
[probably  a  result  of  difficulty  in  swallowing;  in  other  cases  change  of 
Bitioii,  pressure,  or  shaking  excites  an  attack.     The  fre<[neut  reeur- 
ireBPOof  the  attacks  probably  increases  their  violence.     In  Hie  iuter- 
|vals  l)etween  the  most  violeut  attacks  we  see  the  patients  freciuently 
|ing<Kxi  spiiits,  their  sensorium  is  unaffected,  and  the  action  of  the 
aiiud  is  jierfect.     In  artiticiiilly  jiroduced  sh^ep  the  rigidity  ceasi-s, 
tf>  reappear  on  awakening.     The  disease  may,  however,  be  very  grave 
and  still  admit  of  recovery ;  rigidity  lessens  gradually,  the  jawbones 
cau  HJinvly  be  ojiened,   the  spasms   become  rarer    and  weaker,   and 
fimllv'  the  rigidity  disappears  entirely  with  occasional  .slight  relapses. 
The  rigidity  of  the  mu.scle-s,  the  fatigue,  the  inanition,  aDd  the 
ia«»omiiia  quickly  reduce  the  strength  of  the  patieuts,  and  sooner  or 
Liter,  sometimes  from  the  beginning,  exliaustinn  comes  on.     In  such 
case  tlie  trismus  nsually  relaxes,  but  heart  failure  frequently  causes 
sudden  death.     Kobust  persons  resist  longer,  the  weak  and  debili- 
tated succumb  rapi<lly. 

Rnae,  who  descrilies  collapse  as  the  fifth  stage  of  the  disease  and 
wr  accurately,  lays  especial  stre.ss  nn  the  sudden,  unexpected  relax- 
ation of  the  trismus  with  ]vendeut  jaw,  the  uuimi>aired  sensorium,  the 
Bidden  rise  of  temperature  above  40''  C.  (104  F. )  and  the  accel- 
erated pulse  becoming  gradually  filiform;  he  regards  all  those  syiji]i- 
toias  m  very  grave,  presaging  death  within  a  few  lumra,  fifiui  the 
force  of  the  convnlsions,  asphyxia,  o^deraa  of  the  lungs,  or  paralysis 
of  tie  heart. 

Hometimes  i.ieeuliar  spasmodic  ctrntractious  of  the  arms  are 
olwervwl  Ijefore  and  after  death.  Fi'e(iuentl\-  we  note  bronchitis, 
hffmcliopneumonia,  more  often  hypostatic  congestion  of  the  lungs  or 
pnetunoDia,  and  also  albuminuria  in  the  last  stage  of  the  disease.  At 
tte  autopsy  we  often  find  old  lesions  of  the  kidneys,  and  when  these 
chiin^'Wj  exist  there  may  bo  nra?mic  symptoms,  especially  in  tht^  last 
stage  of  the  disease.  In  the  subjects  of  chronic  alcoholism  delirium 
i^ufreciuent  symptom. 
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CmioNic  AND  Incomplete  Forms. 

If  trisrauH  in  fully  developed  within  tweuty-four  hnnrs  there  u 
hardly  any  chance  for  recovery.     But  if  it  gradually  increases  during 
several  days,  the  outlouk  ia  more  favorable.     In  these  cases  the  other 
ByraptoinH  develop  more  slowly  also,  and  it  aometimea  takes  one 
two  wcoLs  for  the  disease  to  mature  fully.     Death  Honietimfs  rest 
from  the  convukious  or  collapHe  in  these  chronic  cases,  but  tlje  mo 
UBual  termination  ia  iu  recovery  at  any  stage  of  the  disease. 

Kecovery  is  the  most  frequent  termination  in  the  incomplete  for 
of  tetanus.     Here  trismus  hardly  becomes  complete,  and  the  i»r 
Qosis  is  the  more  favorable  in  proportion  to  the  distjmee  which 
patients  may  separate  their  jaws.     If  we  can  introduce  one  or 
fingers  into  tiie  mouth  the  case  is  a  light  one,  and  it  is  the  morei 
the  narrower  is  this  interval.     But  even  in  the  first  case  we  have  to 
be  very  careful  iu  our  f<jrecast,  becaust  trismus  may  become  very 
severe  after  the  lapse  of  a  few  days  aud  more  violent  spasms  may 
then  occur.     Mild  cases  of  tetamis  are  doubtless  often  overlooked  or 
the  diseHSH  may  1>e  mistaken  for  a  jtharyngeal  catarrh.     But  if ,  as  a 
result  of  sotiie  irritation,  or  an  operation,  or  an  injury,  reflex  spaam 
apjiears,  tlieu  the  disease  will  be  recognized.     It  cannot  be  doubted, 
however,  that  sliglit  rases  often  cud  in  recovery  without  being  recog- 
nized  as   such.      The    person    i.'^    sliglitly    troubled    in   eating  and 
drinking,  he  cannot  jmt  forward  Ids  tongue  fullA',  he  suffers  from 
iiHonniia  and  nlwo  from  some  rigidity  of  the  neck,  l>jick,  or  extremi- 
ties, Imt  is  not  iirevouted  fmm  pursuing  his  usual  avocation.     As 
these  cases  may  suddenly  get,  worse,  it  is  highly  important — especially 
as  we  passesH  in  the  antitctanic  senim  a  remedy  which  is  of  great 
value  iu  such  cases  if  ap]>lied  early — to  examine  all  such  caaea  care- 
fully jiud  establish  a  correct  diagnosis. 

Varieties. 

The  abnvo-descriiR'dsyKjptnms  are  the  same  in  *dl  forms  of  tetanus 
in  man,  but  are  especiully  jinmouucefl  in  traumatic  tebmus.  They 
are  usually  more  pronounced  when  there  are  extensive,  especially  gan- 
grenous wounds,  aud  their  course  is  more  ra[)id  than  iu  cases  of  slight 
injuries.  Generally  tetanus  is  the  more  dangerous  the  deei>er  and 
mf)re  extensive  the  injuries  are;  but  even  slight  injuries  sometimes 
end  fatally.  C'ertuiu  varieties  nf  tetanus  reiiuire  special  notice,  for 
the  reason  that  iu  them  there  are  other  symptoms  present  besides 
the  usual  ones. 

Tctau^H  of  (he  tiiir-htini,  whicli    usually  occurs  a  few  days  after 
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Urtk,  is  modified  bj  tlie  tenderness  of  the  cti^ans  in  infancy,  and 
*%  the  method  of  obtaiuiug  uourisbmeut.     We  have  to  distinguish 
Tbt©  early  cases   (four  to  six  days  after  birth)  and  later  ones,  com- 
ing on  eight  or  ten  days  after  birth,  perhaps  at  the  time  when  the 
ip  of  the  umbilical  cord  falls  off ;  this  may  be  regarded  as  acar 

QQH. 

Ill  all  eases  trismus  is  the  most  conspicuous  symptom,  so  that  the 

ease  is  often  called  trismus  neonatorum.     As  a  result  of  this  the 

iWes  cannot  nurse  or  cry  and  they  die  usually  within  forty -eight 

8,  opisthotonos  haidng  already  appeared.     We  also  see  spasms 

[ind  tonic  convulsions  in  such  cases.     Tlie  disease  is  often  not  recog- 

[lized,  especially  if  attention  is  not  ilrawn  to  the  ngitlit^-  of  the  mas- 

Betets.    In  cases  which  develop  later  there  are  spasms  at  long  inter- 

'  Tnlft,  l^etween  which  the  symptoms  are  slight,  exce]»t  that  the  liabies 

do  Qot  Durse.     The  symptoms  vary  greatly  according  to  the  ago  of 

the  patient.     In  children  there  is  sometimes  hardly  any  trismus ; 

iifl  disease  freipieutly  l»HConies  chronic,  but  after  a  longer  or  shorter 

doration  it  usually  eutls  fatally.     Tetanus  is  also  observed  in  old 

I)eople,  though  not  so  freciuently  as  in  those  of  middle  age. 

TtfnnttH  ptti-rjirritji'i  is  another  special  form.  It  is  not  very  fre- 
<l«eiit,  and  evon  in  women  tetanus  from  other  causes  is  more  common. 
Abortion  is  often  a  result  of  tetanus,  and  such  cases  must  not  be 
confoomled  with  puerperal  tetanus.  This  is  the  rt^sult  of  an  infec- 
tion uf  the  uterine  wound.  Tetanus  occurriug  after  iil)orti<:>n  is  caused 
l<y  a  similar  injury.  We  find  such  eases  with  siiecial  freijueney 
lUBOD^Tiucivilizfd  races.  Tims  numerous  cases  havo  bpfu  de'Sin'il>ed 
aflfxcarring  among  the  native  jx>pulation  in  Brmibay  and  elsewhere 
ill  India.  In  these  cases  as  weU  as  in  abortion  tetanus  iufecticm  may 
lie  introduced  during  a  slight  operation,  or  in  eonse<iuenee  of  inauipii- 
latitm  of  some  sort.  But  even  in  the  uliKeneo  of  such  injurieSj  and 
even  if  the  womb  is  found  in  involution,  we  must  believe  that  the 
specific  poison  has  entereil  through  womn  lenion  of  thf^  womb,  be- 
cause even  if  no  foreign  body  can  l>c  found,  we  cnmiot  exchide  the 
IKwflibility  of  autoinfeetion  in  the  ivrcsence  of  such  a  large  denuded 
8^irface.  We  hear  nf  cases  iu  which  the  symirtonis  of  tetanuH  came 
on  when  tlie  woman  left  the  l^d  from  four  to  six  days  after  delivery, 
and  we  are  often  told  in  such  a  case  that  she  was  exposed  t^>  a  colil 
unmediately  liefore  trismus  occurred.  The  symptoms  of  this  form 
fiD  the  same  course  as  those  of  the  other  varieties  of  tetauus. 

Tlie  facial  tetanus  of  Rose  is  a  variety  of  tetanus  which  sometimes 
loljoffg  injuries  in  the  region  of  the  facial  nr  rvc,  ami  is  ru'casionally 
><*oii]j>anied  l)y  paralysis  of  this  nerve.  This  variety  is  n(>t  com- 
oion,  for  while  eighty  percent,  of  all  cases  of  tetauus  are  the  result  of 
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lesioas  in  the  extremitiew,  luid  about  ten  per  cent,  of  wounds  n/  the 
trunk,  only  five  per  cent,  tire  due  to  fiu^e  injuries.  Cases  of  tetanoj 
foUowiuiL!;  wonnda  of  the  head  are  generally  very  rare — and  there  u  ft 
difference  Iwtweeu  wounds  i)roducing  ordinary  tetanus  and  thc«e  pro- 
ducing Hose's  fiwial  tetauun. 

Fftcial  tetauuH  coraes  on  a  few  days  after  some  xery  trivial  iujm 
in  the  region  of  the  facial  nerve;  in  the  face,  ears,  lower  jaw,  temples, 
muscles  of  the  occiput,  while  the  patient  at  the  yame  time  suffers 
from  trismus  and  paralysis  of  the  facial  nerve  usually  in  its  wLnle 
extent;  sometimes  only  ])artially.     In  some  cases  the  patient  can  yet 
whistle,  but  his  face  shows  some  distortion  and  there  is  inability  to 
close  the  eye  completely  on  the  affected  side.     In  other  cases  there  is 
complete  facial  paralysis  Avith  drawing  of  the  face  to  the  sound  side, 
and  there  is  inability  to  whistle,  to  V>low  nut  the  cheeks,  or  to  elevate 
the  ahu  nasi.     At  the  same  time  there  is  usually  incomplete  trismns 
with  oiiisthotouos  following ;  rigidity  of  the  abdomen  and  back  is  usu- 
ally slight;  but  dvKithagia  is  marked  and  there  are  also  spasms  in  tbt 
tlirfiat  during  ell'orts  to  eat.     These  symptoms  are  often  so  prouounivnl, 
while  the  opist]jiotou(»>«  is  not  severe  enough  to  explain  them,  tbtit 
I  cniiiiot  I'oijsider  them  as  a  mechanical  result  of  ths  same.     In  con- 
sidering  their  analogy  to   the  deglutitiou  s]>asras  in  rabies,  I  aw 
convinced   that  thoy  are  due  to  a  sjiecial  ceutral  reflex  spasm  of  the 
muscle!';  of  degiutitiou.     There  arc',  however,  cases  of  f:«MaI  tetano)* 
without  glottid  spasms,  and  though  there  is  in  such  cases  simply 
rigidit.v  of  the  he/id  and  neck,  tin  nigh  the  urine  and  fjece-s  are  con- 
trrtUed,  and  tlicro  ara  no  s[)JiMms,  this  fcfrni  is  still  very  dangerous, 
because  inanititm  occurs  often  quite  rapidly. 

Some  cases  remind  us  of  those  cases  of  i-abies  in  which,  after 
a]>]jareut  iiupnn-emnut  and  witliout  any  especial  syuipbims,  suddeu 
death  occurs.  In  the  chronic  and  incf>mi)lete  cnaeH  recovery  is  very 
slow,  with  tiiHinus  occasionally  returning  and  facial  paralysis  remain- 
ing for  a  cnnsid'M-abli'  tum^.  Undoubtt'dly  in  such  cases  the  tramurt 
coiidiiiicd  with  tin'  irritatiou  af  the  specific  tetanus  poiscm  has  injured 
the  facial  nerve,  wliilo  th*^  tetanus  toxin  penetrates  the  brain  in  tho 
usual  way  and  allects  tbe  nerve  (M-ntrPS  of  the  medulla  oblongata, 
espefjidly  thuscj  for  swjdhnviug,  just  as  does  the  toxin  of  rabies. 

Rose  explains  the  paralysis  of  the  facialis  by  assuming  a  filigbt 
ascending  neuritis  of  this  nerve,  but  without  being  able  to  prove  it 
Neuritis  nf  the  facialis  may  easily  prtiduce  jiaralysis  by  jiressure 
liecause  the  nerve  passes  through  a  narrow  bony  canal.  The  elec- 
trical irritability  is  preserved  in  the  i)aralyzed  facial  nerve,  and  we 
oljserve  nf>  syiui>t<MiiH  of  degonoratinij.  Paralysis  in  other  forms  of 
tetamis  is  metitioned  by  some,  but  its  oerurrem-n  hasnotbepu  proven. 
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Kitaaato  9r>eaka  of  paraljsiB  iu  inaD  in  cases  m  which  lie  injected 
fcU  quantities  of  tetanus  toxin  into  tLo  femoral  vein.  I  myself 
Id  never  produce  a  similar  paralysis  in  spite  of  numerous  experi- 
buts,  aud  I  Ijelieve  that  the  paralysis  in  such  cases  might  have  l>eeu 
le  to  an  injury  to  the  nerve  ou  the  occasion  of  the  injection.  It  ia 
&t  proven  that  the  tetanus  bacillus  or  it4<  toxin  produces  any  pnraly- 
Certaiu  spasmodic  contractious  of  the  injured  side  of  the  head 

tetanus  of  the  head  must  not  be  confounded  with  cases  of  jiar- 
lllyais  of  the  facialis  in  which  the  contraction  is  on  the  sound  side, 

Sinnetimea  virulent  bacilli  have  been  fonud  iu  the  wound  in  cases 
[of  facial  tetanus  as  well  as  in  other  cfisos  of  traumatic  tetanus. 

The  aymptoms  of  the  so-called  idtoiiaifnv  Mtimm  are  the  same  as 
of  traumatic  tetanus.  We  have  seen  especially  in  rheumatic 
108  that  the  alleged  etiolo^^ical  action  of  cokl  and  the  sudden 
onspt  of  the  aymptoms,  often  at  the  same  time  with  other  rheumatic 
ilistirbances,  are  somewhat  peculiar.  The  prog^uosis  is  a  little  better 
tiianin  traumatic  tetanus,  but  not  quite  so  ^ood  as  iu  facial  tetanus. 
The  symptoms  iu  this  form  are  at  tirst  not  always  symmetrical. 
Tiiey  further  seem  tn  be  connected  somewhat  with  muscular  rheuma- 
twm,  occurring  at  the  same  time  with  these,  and  they  also  appear  to 
be  severer  in  these  rheumatic  yiarts.  This  may  easily  be  explained 
l»y  llie  fact  that  tetanus  lias  a  tendency,  slight  it  is  true,  to  affect  the 
weakened  portions  of  the  body  a  little  more  severely.  We  also  know 
by  experiment  that  animals  which  have  been  weakened  liefore  the  in- 
jedioD  by  some  other  infection  aro  more  suB(*pptibl<H;  to  the  tetnnns 
\mon  than  healtliy  animals.  Tetanus  l^acilli  are  not  found  in  such 
cases,  which  is  natural  when  we  remember  that  their  point  of  entry 
iamiknowu.  I  wfmld  iu  smdi  cases  examine  especially  tlie  tonsils, 
khe  nose,  the  bronchi,  the  contents  of  intestines,  aud  even  dirt  from 
tlm surface  of  the  body.  It  is  known  that  in  sfime  cases  the  removal 
of  Bcaba  from  the  nostrils  has  arrested  the  syuiittonis. 

While  we  must  be  careful  in  such  cjises  not  to  consider  harmless 
hacilli  from  bronchi  or  intestines  as  atteinmted  or  aerobic  tetanus 
Iwilli,  WB  must,  on  the  other  hand,  ntit  be  too  ready  to  asscirt  that 
rliPiiiniitic  tetanus  is  not  dependent  npf>n  tetanus  bacilli.  Some 
authors  oven  go  bo  far  as  to  hold  that  when  wounded  persons  are  ex- 
I>f««l  to  uufavoraV)!e  climatic  conditions^  and  sufTrir  frofu  rliouma- 
^sm,  the  resulting  tetanus  is  due  to  the  action  not  of  tetatius  l.tncilli 
hut  of  some  rheumatic  vims.  The  occurrence  of  tetanus  as  a  com- 
plication of  internal  diseases,  the  simultaueous  appearaneo  nf  tetanus 
toi  of  other  diseases,  and  the  occurrence  of  tetanus  as  a  .m^qm^l  of 
internal  diseases  are  not  satisfactorily  exjdained  as  yet,  when  injuries 
we  absent.  But  they  all  seem  to  indicate  that  the  tetanus  bacillus 
Vol.  XVII.— 10 
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iniiy  iiud  itfl  way  intn  the  Byatem  in  some  imkno^ii  maimen  Some 
c'u.808  of  tetami8  after  concussion  or  a  heavy  blow  on  the  neck  fol- 
lowed within  a  few  hours  by  rigidity  in  the  extremities  an  well  as 
Hymptoms  of  meningeal  irritation  and  of  tetanus  must  be  included 
here.  But  w©  muBt  be  careful  not  to  confound  a  meningitiii  wjjicii 
may  arise  iu  such  occasioua  with  tetanus. 

CQinplica.tion8  and  Sequelae. 

There  are  cawes,  and  tliey  occur  not  very  seldom,  in  which  jifter 
a  heavy  cold,  naaal  catarrh,  diarrhoea,  intlammatory  rheumatism,  or 
eudoc!arditis  tetanus  j^'radually  appears  in  a  mild  form.  Sore  tluoat 
and  diphtheria  are  rarely  complicated  with  tetanus,  but  when  they 
are  the  biicilhi8  him  jirobably  entered  through  the  trachea.  We  masi 
l>e  carefiU  not  to  lj»e  luistiiken  in  regard  to  the  first  Bigua  of  these 
iliHoases  nnd  to  take  thoni  for  symptoms  of  tetanus.  The  same  cautioii 
must  be  usihI  iu  regard  t<.>  parotitis. 

Pneumonia,  ]>]furi«y,  and  even  slight  nephritis  raay  sometime* 
be  c(vmplicatcd  vvitli  tetanus.  Some  characteristic  cases  of  idiopathic 
totauuH  art^  nieutiouiHl  by  liose,  Verueuil,  Werner,  and  others.  They 
(Kicurrnd  especially  iu  washerworaeu,  servants,  maaous,  and  men  work- 
in(^  iu  Hi'Wcrs.  About  twouty-four  hours  after  a  chilling  of  the  surface 
jiniiis  iu  tjjfl  back  and  trismus  appear,  often  with  a  bending  of  the 
body  ill  sniiu>  diriH'tioii.  Tlie  rigidity  gradually  incre-ases,  spasms  of 
rnlK'X  rliaract4'r  occur,  aud  often  death  ensues.  In  some  cases  there 
is  a  lilsbu'y  f>f  a  nail  having  been  stepped  upon,  but  without  peue- 
(ratiiig  the  skiu  ;  or  there  are  recent  or  old  scars,  but  sometimes  there 
is  iiu  Hiii-lj  iMmsi\  imt  even  a  ci>ld. 

Si,fHf  !,f.  Ill  oasra  of  gradual  recovery,  various  results  of  the  long 
illiii'HHiiiid  of  the  rigiility  ni<'  t»l>serve<l,  such  as  hyimstatic  congestion 
nf  thu  Inugn,  uHliMiia  «)f  tin*  lower  extremities,  great  weakness,  and 
luiH'iiiiji.  Of  special  importance  we  may  consider  the  so-called  stiige 
i»f  ittik>lnsiH.  ill  which  v.-c  see  a  rigidity  of  the  members  aud  of  the 
iiiiiHch'unf  lujiMlii-atiou  for  a  hnig  time  after  trismus  has  passed  (Rose's 
sixth  stngi').  Chewing  is  difheult;  the  joiut^s  are  stiff,  probably  as  a 
iCMult  of  (he  chrniiic  rigiilit\  ,  ami  the  muscles  are  stiiT  altliougli  their 
furietiuii;»l  aetivity  is  preserved,  but  iu  im]>aired  degree.  They  are 
jn-objd»l>  injured  through  ni]>ture  of  their  fibres,  hemorrhages,  and 
degeiieratiMU.  As  futilun'  results  of  t*^t(inus  we  must  mention  wounds 
by  Ititiug  **f  the  tutigue,  injuries  pnH]uce{i  by  falls,  aud  finally  rup- 
tures tif  thi^  muHcles  during  severe  ajjasmotlic  contraction. 
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Diagnosis. 

In  the  previous  sections  we  kave  referred  to  certain  elements  which 

WTve  to  e-stabiish  the  iliagnoais  of  tetauu8.     First  oi  all  the  clothing 

o{  llie  jjatieut  must  be  entirely  removed  and  a  careful  searcJi  made 

[tot  any  ix>sBible  wound,  espHBcially  iu  the  liands  or  feet,  about  the 

imls,    Splinters,  lissures,  wounds,  abscesses,  and  scars  ought  to  be 

kokpd  for.     Tho  genitals,  scrotum,  mt>uth,  and  nose  also  call  for  a 

fkd  examination.     We  must  iurjuire  whether  the  patient  had  been 

jught  iu  special  contact  with  earth,  dust,  horses,  manure,  or  sewerH, 

[or  ffkether  he  knew  of  any  cases  of  tetanus  in  men  or  horses. 

Then  we  ought  to  carefully  examine  the  existing  trismus.  The 
61  finger  should  be  passetl  into  the  mouth  of  the  patient,  between 
Fibe  cheeks  and  the  molar  t*;eth,  and  tletermine  the  position  of  the 
aacendiug  ramus  of  the  jaw,  examining  externally  and  while  the  jaws 
are  closed  and  opened  as  far  as  possible.  If  trismus  is  prnimunced 
*6  always  find  a  sharp  border  bet^veen  the  jaw  and  zygomatic  arch, 
wliicli  remains  after  the  mouth  is  ojiened,  and  which  is  also  present 
eren  in  slight  caaea  of  trismus;  iu  healthy  jieople  the  edge  of  the 
mMsetcr  cannot  be  felt  when  the  mouth  is  open,  and  even  during  bit- 
ing it  is  stretched  only  for  an  instaut.  We  must  also  see  whether  this 
wmdition  exists  f>n  both  sides,  as  the  muscles  are  always  erpially 
•ffeded  in  tetanus,  and  whether  there  is  any  al>scefis,  inflammation, 
or  seiaitive  point  iu  the  mouth  which  might  affect  the  action  of  the 
msHgeters. 

Then  the  degree  of  trismus  has  to  be  tested  by  ofiening  tlie  mouth 
and  measuring  the  size  of  the  aperture.  The  mouth  can  be  closed 
under  such  conditions,  but  to  o[»en  it  beyond  a  certain  degree  is  aliso- 
lntely  impossible.  Even  if  the  masseters  are  forcilily  Htretcht'il,  they 
fftutu  immediately  to  the  condition  of  involuntary  contraction.  The 
^ff<''rt  til  o[>en  the  mouth  produces  pain  iu  the  tetaiiized  muscles. 
Then  the  patient  should  try  to  approximate  his  cliin  to  the  chest, 
which  he  will  be  unable  to  do  even  in  tho  early  stages  of  tetanus  on 
afcoantof  the  l)eginning  of  opisthotonos.  At  the  tiamv  timn  oxaniina- 
tiim  should  be  made  for  other  causes  of  this  condition  ;  a  tivm  grasj* 
of  the  neck  is  painless  in  tetanus  while  in  meningitis  it  is  very  ]iain- 
fnl;  in  meningitis  we  find  also  enlarged  lymphatic  glands.  Changes 
in  the  facial  expression,  such  as  the  i)outiug  prominence  of  the  lijis, 
the  risua  eardonicufl,  and  the  elevation  of  the  eyebrows,  are  often 
ibeent 

Mien  all  the  above  symptoms  are  present,  we  may  make  a  ]x>sitive 
•iifijjnosia  of  the  tetanus,  but  we  must  be  careful  not  to  confound  local 
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cliawjes,  absceHa,  inflammation  at  the  roots  of  tlie  molar  teeth,  violeur 
sore  throat,  or  parotitis,  all  of  which  are  accompanied  V>y  fever,  with 
the  apyretic  onset  of  tetanus.     Difficulty  arises  sometimes  in  the  dif- 
ferentiation from  chronic  inflammation  of  the  sphenomaxillary  fossa, 
which  leads  to  Bpasmodic  contraction  of  the  jaw;  as  also  from  inflam- 
mation of  a  wisdom  tooth,  in  which  there  may  be  no  \'i8ible  extem/il 
Bwelling  and  no  pain,  but  in  which  the  mimlla  may  be  closed  fur  a 
long  time.     In  such  cases  a  diagnosis  is  rendered  possible  bv  tk 
ability  of  patients  to  increase  the  beginning  opisthotonos  voluntarily. 

MijosUis  of  the  muscles  of  mastication  may  lead  to  triamns,  hut 
this  is  usually  chronic  and  is  characterized  by  a  turaor-like,  some- 
times ossifying  swelling  of  the  muscles  in  the  temporal  region  as  weD 
as  in  the  zygomatic  fossa.  Opisthotonos  and  the  other  symptoiojiof 
tetanus  are  absent. 

Cert'hrospinnl  ineninfjitt-H,  occasionally  even  fuhn-rnlons  iiioiinffilw, 
may  be  confounded  with  tebinus.      Ordinarily  the  fever,  which  is 
always  present  in  meningitis,  should  aid  ns  to  a  correct  diagnosis; 
then  also  vomiting,  hypenesthesia,  sensitiveness  of  the  region  of  the 
neck,  and  diibiess  of  the  sensorium  are  symptoms  of  meningitis  whidi 
are  all  absent  in  tetanus.     Some  cases  of  traumatic  meningitis  may 
easily  lead  to  mistakes,  eaiwcially  if  fever  is  absent^  while  there  are 
trismus  and  opisthot<iuos.     The  slowness  of  the  pulwe  and  the  rigidity 
of  the  muscles  of  the  back  must  then  l)e  taken  into  consideration^ 
But  in   some  cjises   the   autojisy  alone  can  decide  the  diagnosis. 
Abscess  of  the  cerebellum  is  also  sometimes  confounded  with  tetanus, 
esi>ecially  on  superficial  examination,  and  when  there  is  no  fever  and 
when  opisthotonos    is  present.      Ordinarily  tetanus  should  be  ex- 
cluded in  such  cases  l)y  the  constant  headache  and  absence  of  tris- 
mus.    Wo  also  should  exclude  tetanus  in  urajmic  opisthotonos  with- 
out trismus. 

Tcftiny,  which  is  nbsen'ed  eapecially  in  jiregnant  and  nursing 
women,  but  also  after  operations  for  goitre,  and  in  dilatation  of 
the  stomach,  is  characterized  by  a  iieriodieal  S[iasm  with  rigidity 
which  tjccaaioually  Lastw  a  <piarter  of  an  hour,  and  sometimes  also  by 
violent  fever;  rigidity  l>egiuH  in  the  hands.  The  spasms  may  repeat 
tliiuiisclves  fro([UGutly,  but  are  seldom  tlangerous,  though  patients 
often  bci-t>nie  cyanotic.     All  these  fiym[>toms  are  absent  in  tetanus. 

/'.)hnfip:iin  pofrrfonnn  is  also  occasionally  mistaken  for  tetanns,  al- 
tlmugh  there  is  neither  trismus  nor  <ipisthotonos  to  be  obsen^etl,  but 
soirly  an  occasional  local  ri^.;idity,  starting  from  some  injury. 

Pfi-mttiH-ttt  ttinnf's  of  the  extirmifies  is  the  name  given  to  a  rigidity 
of  the  new-born  which  is  usually  cause<l  at  the  time  of  birth  by  cer- 
tain deformities  of  the  skull  and  which  involves  an  arrest  of  the  de- 
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lopmeDt  of  tbe  various  ftioultif h  ;  all  the  estremities  or  some  one 
may  be  affected.     The  diBea.se  reuiaina  stationary  or  may  recede 
aewhat. 

Some  intoxicationa,  SHpecialiy  by  Htrijrhnwe,  may  often  b©  con- 
Dniided  with  tetanus,  hut  the  diagnosis  is  not  difficult.     This  strych- 
poisoniiig  is  essentially-  and  from  the  start  a  reflex  spasm;  first 

ffiielower  extremities  becfjme  stiff  soon  after  the  poisoning,  then  the 
mm  and  soon  the  whole  body ;  the  stiffness  may  cease  after  a  few 
minutes,  but  returns  on  the  slightest  external  irritation.    The  spasms, 

'  At  the  start  Ter\-  violent  and  f  re<]uenfc  because  every  motion  excites  tliem 
igain,  become  gradually  rarer  with  the  increasing  exhaustion  and  loss 
of  conBciousness  by  the  patient,  aud  deatii  occurs  after  the  excitability 
of  the  nerves  is  dulled — but  the  nerve  centres  remain  irritable  to  the 
end.  The  essential  difference  Iwtween  strychnine  poisoning  and 
tetaauB  is  therefore  the  short  duration  and  speeily  arrest  of  the  rigid- 
itvand  the  clonic  spasms  in  the  intoxication.  The  rigidity  affects 
sfKjQ  the  whole  body  and  enthi  usually  after  a  few  houra  in  death,  while 
tetanus  begins  with  trismus,  which  is  ooustiint,  aud  with  bunds  free 
<Tf»Qy  contraction. 

In  forensic  cases  every  doubt  will  l>e  removed  by  the  detection  of 
tlti  easily  traceable  poison, 

Altlioagh  some,  probably  inexi>erienced,  authoi-s  have  confounded 
tetanus  with  rabies,  such  a  mistake  appears  almost  incomi>reheu- 
sible.  In  rabies  all  the  characteristic  symptoms  of  tetanus  are  niiss- 
iii«;  difficulty  in  swallowing  is  only  occasionally  observed  in  tetanus, 
while  in  rabies  glottic  spasm,  and  avoidance  of  the  light  aud  air  are 
esMsntiiil  and  constant  symptoms. 

If  there  is  no  trismus  or  opisthotonos,  but  only  reflex  spaanis  in 
the  throat,  which  disappear  after  a  few  days  aud  give  way  to  oxhana- 
tiou  which  always  ends  in  death,  sometimes  with  symptoms  of  jiaresis, 
tiiedisdaae  is  rabies.  It  will  be  liardly  necessary  to  imjuire  into  the 
wology,  wldch  in  such  cases  is  the  bite  of  a  dog  weeks  or  montiis 
Wore,  to  exclude  tetanus  aljsolutely.  Even  after  death  the  diagncfNis 
•»  eiiUfy,  because  a  Buljdural  injection  of  brain  or  cord  matter  into  a 
wbbitor  a  dog  will  invariably  jiroduce  rabies,  while  tlie  central  ner- 
vous system  in  tetanus  is  not  infectious. 

Prognosis. 

Trtums  ends  usually  in  death,  especially  after  grave  injuries  with 
SMgrene;  in  traumatic  tetanus  the  mortality  is  about  88  por  cent.,  in 
tile  rheumatic  furm  HO  per  cent.,  and  in  facial  tetanus  about  70  jier 
<*ot.    There  are,  however,  mild  and  grave  cases,  according  to  the 
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time  which  haa  elapsed  after  iLe  injury  waa  inflicted  until  the  at- 
tack begins.  The  later  tetanus  api^ars  the  more  favorable  is  the 
prognosis.  In  one-third  of  all  cases  tetanus  breaks  out  one  week 
after  the  injury  and  then  (generally  becomes  fatal;  in  rare  cases  t]ji« 
form  becomes  chrouic,  but  usually  its  course  is  very  rapid.  lu  two 
thirds  of  the  eases  the  disease  apjiears  in  the  second  week  after  the 
injury.  About  95  ]>er  cent,  of  patients  with  an  incubation  of  fnim 
one  to  ten  days  die;  of  from  ten  to  twenty  days  about  77  per  oeut.; 
of  longer  incubations  about  50  per  cent.  The  later  tetanus  appears, 
the  sbnver  jmd  the  more  incomplete  is  its  course.  Of  50  early  cases 
there  wore  10  only  of  slow  course;  and  3  only  ended  in  recovery.  Of 
20  late  cases  there  were  16  of  chronic  courae  and  10  only  ended  fataliv- 
The  course  of  tetanus  varies  greatly  and  may  last  from  a  few  davsto 
several  mouths.  About  80  f»er  cent,  die  in  the  first  weeks,  and  50  jier 
cent,  in  the  first  f(jur  days.  Tetanus  neonatorum  ends  fatally  witLin 
the  first  week  iu  70  per  cent. 

Recovery  takes  place  in  very  acute  cases  in  about  18  per  cent, 
chrouic  crises  about  30  per  cent, ;  most  patients  die  in  the  second  weet 
after  the  accident.  The  jirognosis  is  favorable  in  incomplete  tetanuS' 
In  caHes  of  trismus  without  muscular  spasms  the  mortality  is  50  per 
cent.  Even  iu  cases  with  few  and  slight  spasms  we  see  30  per  cent- 
of  recoveries,  and  more  if  the  spasms  are  purely  reflex  in  character. 
The  prognosis  is  more  favorable  iu  cases  iu  which  the  wound  has  re- 
ceived early  ami  proper  treatment  and  when  early  employment  of  the 
tetauua  arititt>xiu  has  lieen  resorted  to.  Under  this  treatment  the 
mortality  has  beeu  reduced  to  45  per  cent.  Intracerebral  injections 
have  not  hitherto  bettered  the  prognosia  so  far  as  my  personal  experi- 
ence goes. 

Prophylaxis, 

As  the  cause  of  tetanus  has  lieen  discovered,  we  must  now  try  to 
derive  ])r;ictical  advantages  in  respect  to  prophylaxis  and  treatment 
of  the  disease  from  this  fact.  The  discovery  of  the  conditions  of  the 
life  of  the  bacillus,  tiio  jiroduction  of  tetanus  toxins  in  the  wound,  and 
the  mode  of  extensitm  of  the  disease  indicate  first  of  all  the  necessity 
of  thorough  antiseptic  treatment  of  the  wound. 

The  discovery  that  infected  earth  and  manure,  when  contaminat- 
ing the  wound,  are  very  active  causes  of  tetanus  has  shown  the  neces- 
sity of  paying  es]>ecial  attention  to  the  disinfection  of  such  wounds 
and  to  tlie  removal  of  foreign  IxHlies  from  them. 

The  greater  the  force  iuflictiug  the  wound,  the  deeper  small  in- 
fected bodies  may  enter  and  tlie  easier  tliey  may  be  overlcMiked  even 
in  most  eareful  cleansing  of  the  wound.     If,  then,  gangrene  or  suppor- 
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fttioii  occurs,  the  dauger  of  tetaiiiiH  will  l>e  greatly  iucreajsetl.     In  such 

cuo»  we  umst  not  neglect  to  cleanse  the  wound  of  all  foreign  bodies 

uuito  disinfect  it  most  carefully  and  tliorougLly .     The  wound  ought 

U)be  l&id  ojieu  aa  far  as  i)OHBible,  and  if  its  appearance  in  Imd  or  there 

ifl  *  disagree ble  odor  more  thorough  treatment  should  l>e  begun.     I, 

lor  example,  have  succeetled,  in  a  case  of  iufectiou  of  the  tail  of  a  cat 

bjtetauuH  iMicilli,  in  preventing  tetanus  by  amputation  of  the  tail 

twelve  hours  alter  infection. 

Of  course  we  must  not  i ueouKi derate ly  resort  to  such  radical  meas- 
Jim,  becjiuiie  there  is  only  a  small  proportion  of  injured  persons, 
Bometimes  more,  sometimes  fewer,  exposed  to  tetanus  infection.  In 
lease  in  which  many  |>ersous  are  injured  at  the  same  time  and  place 
tad  by  the  same  means,  as,  for  example,  in  a  Vjattle  or  on  the  ocjcasion 
of  some  catastrophe  in  civil  life,  and  one  of  thene  sliows  signs  of  com- 
menciug  tetanus,  then  we  must  of  course  treat  the  wounds  as  radically 
as  potoiible.  They  should  be  enlarged  and  tlisinfected  with  a  three- 
per-ceat.  carbolic  acid  or  cresol  solution  in  order  to  protect  the  pa- 
tienta  thereby  from  iufectiou  or  to  make  the  disease  lighter  if  it  has 
alreiidy  begun.  Wounds  on  the  feet  re(]uire  especial  attention;  then 
tb«Tfteof  the  hands;  wounds  of  the  head  or  neck  are  less  dangerous, 
as  tbey  rarely  are  folhjwed  by  tetJinus.  We  also  have  to  take  especial 
care  to  protect  the  wound  from  subsequent  infection.  WLen  we  are 
obliged  to  cut  deeply  we  must  be  careful  not  to  introduce  tetanus 
Bporeainto  the  wound  by  our  instrumeub*,  as  these  s]fores  are  very 
iwi«t&Dt  to  the  action  of  antiseptic  solutions.  We  also  have  to  in- 
filmct  people  as  much  as  possible  not  to  cover  wounds,  especially  those 
pr^xluced  by  inse(it  bites,  with  mud  or  cobweb  (ti  common  domestic 
pj*!iice),  as  these  may  contain  tetanus  spores.  In  hospitals,  espe- 
cially in  the  surgical  wards,  the  bedclothes  and  the  underclothing 
filioiild  be  changed  frequently.  Tlie  hands  and  mouth  of  the  patients 
luostbe  disinfected  daily,  and  dust  must  be  kejtt  out  of  the  wartls  as 
larfta  possible;  the  furniture,  floor,  and  walls  should  be  cleaned  with 
^utiHeptics.  Overcrowding  of  the  wards  is  very  dangerous,  as  i.s  also 
"'«  practice  sometimes  resorted  to  in  military  hospitals  of  allow- 
iiiK  tlifl  patients  to  lie  on  the  floor.  I  have  seen  a  case  of  tetanus 
w<:iimDg  in  a  patient  whose  bed  was  made  on  tlie  floor.  The  fl<ior 
Jtseif  mast  be  kept  as  clean  as  possible.  Tbe  shoes  of  the  visitors 
slioalfl  he  cleaned  outside  with  antiseptics. 

In  barnicks  and  in  stables,  especially  those  of  the  cavalry,  we 
Oftve  to  lie  even  more  careful  with  injuries.  If  one  of  the  liorses  has 
Jjsfl  tetanus,  the  stable  must  be  disinfected  thoroughly  and  the  manure 
remove<l:  all  currycorate  and  the  like,  the  straw,  and  the  liay  slumld 
be  burned,  and  the  earth  should  be  dng  up  and  replaced  by  fresh  and 
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diainfected  ftartli.  lu  ease  of  a  horse  being  affected  with  tetanas,  the 
soldiers  and  att'tmdaiits  aliould  be  thoroughly  examined,  and  aur 
present  or  future  wouudi*  should  Ije  thoroughly  disinfected.  These 
meafiurea  will  not  only  render  tetanus  rarer  in  war,  after  operatiotM, 
and  in  those  esiwcially  exiiosed,  but  they  will  also  be  useful  io  the 
case  of  apparently  trivial  injuries  in  preventing  the  disease  in  pr- 
sons  who,  if  not  treated,  would  quite  probably  be  attacked  by  it. 
Koae's  statistics  have  proven  that  not  only  has  tetanus  toilowiag 
operations  and  biu'ns  been  marketUy  lessened  of  hit-e,  but  that  iii 
Germnuy  it  has  Iweome  much  rarer  as  a  result  of  more  genpral 
dilTusidu  nf  knowledge  concerning  it  among  the  masses  and  in- 
creasing cleanliuess.  In  Kouraania,  however,  it  is  still  very 
frefiueut,  especially  among  those  who  are  careless  iu  their  per- 
son. It  is  also  very  evident  that  the  course  of  the  disease,  once 
it  has  been  ae<iuired,  is  more  favorable  under  improved  hygieuic 
measures. 

Roux  and  Nocard  recommend  preventive  inoculations  in  the  caw 
of  injury  in  which  tetanus  infection  ma,y  l)e  susiiected.  In  esperi- 
meuts  on  animals  injection  of  antitetanic  serum  has  prevented  the  out- 
break before  and  even  after  infection. 

We  shall  discuss  tlia  prcjiaration  of  tJie  serum  l»elow,  and  here  we 
will  only  sa^'  a  few  wt>rds  alntut  it»s  proper  api>lication. 

In  analogy  with  tlie  [)ro]>hyhictic  inoculations  employed  in  ra- 
hif-H  and  dijihtheria,  Rotix  and  Nocard,  Tizzoui,  and  Behring,  have 
successfully  attem[)tcd  to  prc^■cut  tetanus  by  serum  iuj'ections.  In 
veterinary  surgery  eB[ieciaIly  they  found  that  horses  thus  treated 
Iw^'fore  cawtration  or  liouf  ojierations  were  never  attacked  by  tetanus. 
The  cost  of  tho  remedy  and  tlie  rarity  of  tetanus  after  injuries  will, 
liowever,  not  allow  of  any  frcfiuent  use  of  this  serum,  and  a  decision 
as  to  its  iiriiphyliictic  valun  in  tiiereftire  rather  difficult.  liut  it  is 
highly  advisalile  to  try  it  in  cases  in  which  several  peraons  Iiave  l>een 
injurc^d  by  the  same  cause  and  one  of  them  has  lieen  attacked  by 
t<^tiiniiH;  as  alsrr  wlu'n  a  case  of  tftanns  has  occurred  iu  a  hospital  or 
when  an  operation  which  is  s()metimos  followed  by  tetanas  must  lie 
performed  without  the  po88i1)iIit\'  of  absolute  aaejjsis.  Prophylactic 
senim  is  now  mjinufaetured  of  the  strength  of  '20  units  in  2  c.c.  It 
is  said  to  give  protw-tion  a^:!uiust  infection  for  four  weeks,  and  this 
js  usually  sufficient.  If  an  injection  is  made  immetliately  after  the 
injury  or  l>f'f(n(>  an  operation,  1  c.c,  is  a  sufticieut  dose;  but  if  made 
at  a  later  ])eri<ul  or  iu  case  of  grave  injuries,  4  c.c.  must  l>e  injected- 
In  horses  double  this  amount  is  rerjuired.  la  the  al>sence  of  antitet^ 
anil',  serum,  I  W(Hild  recftniuieiid  iu  these  cases  an  injection  near  the 
wound  of  from  'i  to  o  gm.  of  a  solutitm  of  one-lialf-per-oeut.  cresol  or 
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B  oxie-per>ceut.  carlx>lio  aciil  in   physiologicul  Halt  solutiou  or  in 

nMifici&l  Benuu. 

Experiments  with  dogs  Lave  showu  that  dailv  iujectiouw  of  a  car- 

\>Q\ic-acid  solutiou  may  prevent  tetanus  in  case  of  a  moderate  iufec- 

kiou.    The  same  result  liaa  been  obtained  in  rats  and  iu  rabhit«,  eajie- 

cklly  if  begun  a  few  days  l>efore  infection  and  coutinaed  for  a  week. 


> 


Treatment, 

It  is  difficult,  even  for  one  with  a  large  personal  experience,  to 
form  m  opinion  as  to  the  efficiency  of  the  various  remedies  used  for 
WaDQS,  when  we  remember  how  cases  of  this  iliseaHe  vary.  Tiius, 
Im  able  to  record  G  cures  out  of  10  consecutive  cases  of  tetanus ;  the 
itBtistics  also  of  Friedrieb,  Kortes,  Marvau  shtjw  alMmt  50  per  rent, 
of  (jnrea,  while  Rose  records  65  per  cent,  of  cures  in  his  first  series  of 
fitatistics,  and  17  per  cent,  in  a  later  one.  At  one  time,  on  the  other 
liMul,  there  were  only  aliout  6  per  cent,  of  cures  to  be  noted.  On  the 
wkle,  about  12  per  cent,  of  recoveries  may  be  assumed,  as  we  leara 
from  the  very  exhaustive  statistics  of  Hose. 

Obviously  utatistics,  eral)raeing  only  about  twenty  cases,  will  j^dve 
iMvery  little  information  as  to  the  success  of  any  one  method  of  treat- 
ment. A*  a  general  thing,  tetjiuus  respontls  to  various  curiitivu 
apeuta,  and  tlie  statistics  of  cases  expectantly  treated  shows  us  worse 
rptmltfl  than  when  any  active  treatment  is  emplnjed. 

It  stands  to  reason,  however,  that  we  must  not  aacribe  the  cure  of 
anr  fli ogle  case  to  the  method  of  trpatmt*ut  i^niployed;  and  we  can 
speak  of  an  agent  as  actually  curative  only  wlien  (1)  a  lar^e  ])er- 
centage  of  recoveries  is  obtained  iu  a  great  number  of  cases  which 
liave  l)een  all  treated  by  the  same  mntlKMl;  (2)  recovery  fftllows,  a^*- 
pareiitly  as  a  result  of  treatment,  in  cases  wliicli  Lave*  niado  t\wir 
•ppearance  *jue  week  after  the  injury,  and  already  i>reseut  well- 
torked  trisuiiiH  on  the  fii'stday;  (3)  if  a  niarkt'd  iiiipnivement,  nut 
nstud  wljen  the  disease  runs  its  natural  course,  tak^s  jjlace  iitinie- 
diatplv  following  the  institution  of  treatment;  (4)  thn  critical,  sud- 
<Jpii  liHapi>eanince  or  positive  arrewt  of  the  syniiitoms  after  tlif^  bp- 
ginning  of  treatment.  This  latter  wfmld  affonl  ns  a  positive  and 
^'Ofiiriiicing  jiroof  of  the  curative  action  of  any  remedv  ;  Init  ui>  to  tlio 
present  time  no  such  result  has  l>een  attained  under  any  treatiut-nt. 

hi  the  absence  of  this  criterion  the  nboi-tive  course  of  csises  which 
^  ft  Rerioufl  beginning  will  also  afford  a  presumption  of  the  curative 
^<Inp  of  a  remedy,  although  in  rare  cases  such  a  eourso  may  also 
Ofcnr  without  any  special  treatment. 

As  more  tlian  eighty  i^er  cent,  of  cases  of  tetanus  ar(>  caused  by 
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wounds  tbo  infection  of  which  leiuls  to  tetanus,  wo  are  inii^rativelr 

obliged  to  disiufect  the  wound  thorougldv,  or  where  thiH  in  irajKiMi- 
ble  to  aniputinte  the  wounded  memlser. 

Although  in  rabies,  for  example,  this  method  does  not  yield  good 
results,  sine©  the  virus  has  already  inundated  the  ceutraJ  uenoou 
system  once  the  disease  has  actually  begun,  it  is  demanded  in  tetania, 
in  which  aflfection  the  virus  is  jiresent  only  in  the  wound,  whence  the 
continuously  excreted  toxins  are  taken  up  into  the  system.  It  is 
only  in  cases  in  which  many  and  extensive  Avouuds  are  ijresent  that 
this  indication  mimt  sometimes  lie  neglected.  It  is  certainly  tnie 
that  the  toxin  has  already  injured  the  nerve  cells  Viefore  the  occur- 
rence of  SA'mptoms,  and  that  the  cell  lesion  cannot  be  influenced  by 
treatment  of  the  wound  at  the  Ijeginuiug  or  at  least  wlif^n  the  diseiwe 
is  fully  developed;  but  we  have  already  seen  that  tet^inus  spreads 
gradually  and  progressively,  which  fact  obviously  bears  on  the  grad- 
ual involvement  of  more  and  nii>Te  cpII  tracts.  This  pxti^usion  nm?, 
at  least  in  the  tirst  stages  of  the  diseasf ,  be  arrested  by  destroying 
the  foci  of  infection.  I  have  myself  demonstrated  {An Hales  de  I'ln- 
nti.fnf  iJi'  lhirt('i-i(ilfi(ji(\  Bucharest,  1802)  that  t<^binuB  can  be  prevented, 
not  oiUy  as  Kibisato  elaims,  one  hour  after  inoculation  in  the  tail  br 
amputating  the  latter,  but  that  in  the  cat  when  inoculatetl  in  the  tail, 
the  fully  de\ eloped  attack  may  Iw  changed  into  an  abortive  one  by 
the  ani[)utatiou  of  the  tail.  I  have  olitaiued  the  same  result,  as  » 
rule,  in  experimental  aiuputation  of  an  infected  extremity  in  the 
guiupfi-pig.  Tlnis  experimental  pathology  also  gives  us  a  i>oaiti're 
iuiliciition  for  the  value  of  the  removal  of  the  diseased  part,  e8i>ecially 
dviring  the  iirst  stages  of  the  disease. 

IvorAii  Treatjient. 

We  will  therefore  always  do  well  to  cleanse  the  wound  care 
fully  and  to  lay  it  oi>en  freely  in  diflfereut  directions,  in  order  U 
arrest  the  growth  of  the  anaerobic  bacilli,  and  to  prevent  their  mana 
facture  of  toxins.  I  cannot  too  strongly  insist  upon  the  necessity  o 
the  destnu'tioii  of  the  toxins  by  means  of  carbolic  acid,  which  ha 
given  extraordinary  results  in  the  dog.  I  am  less  partial  to  the  us 
of  eHcharotii'H,  as  these  irritate  the  tissues  on  the  one  hand,  on  th 
other  tlicy  favor  tlin  formaticui  of  a  crust,  Avhich  protects  the  t.etanu 
germs  in  their  anaerobic  growth.  Of  much  greater  value  is  tota 
cxciHiou  of  tho  wound,  exposing  the  deeper  tissues,  which  should  b 
thoroughly  soaked  with  carl)olic  acid  or  creosote.  In  many  case 
ampiit.ition  of  the  member  cannot  Ije  avoided.  The  amput^itioQ  of 
memlxT  is  iu  itsiOf  a  grave  operation,  but  it  is  indicated  in  extensiv 
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lu  this  matter  too  much  streitjs  cauiint  l>e  laid  on  the  fact  thut  the 

patient  Hiiffering  from  tetanuH  sluiuld  uot  only  be  thoroughly  exani- 
iued,  but  that  any  operation  uecessary  should  at  once  be  carried  out 
Here  in  Bucharest  the  wound  hua  l>een  treated  differently  in  most 
fatal  cases,  and  I  have  often  found  at  the  autopsy  infected  spUntera 
deep  down  in  the  wound.  An  ojieration  would  obviously  have  saved 
many  of  these  itatients. 

What  may  we  expect  from  the  nerve  section  sometimes  practised 
in  tetanus?  After  my  demonstration  that  the  poison  of  rabies  pawes 
from  the  wound  aloni^  the  uerveH  tto.  the  central  nervous  system,  we 
mi^;bt  be  led  to  asSurae  a  similar  action  of  the  tetanus  poison  and 
mi^ht  hope,  therefore,  by  dividing  the  often  greatly  swollf-n  audiiH 
flamed  nerves  of  the  injured  locality,  to  hinder  the  extension  of  th* 
l)oison.  The  nerves  are,  however,  uot  tlie  only,  uot  even  the  priuci- 
palj  route  by  which  the  pois<]>n  extends.  It  has  Ijeen  frwiueDtlj 
demonstrated  that  the  poison  of  tetanus  is  especially  found  in  the 
blood,  and  thus  bathes  the  whole  organism  and  reaches  the  locAlitiw 
from  which  it  exerts  its  efifects.  In  the  nerve  itself,  however,  the 
toxin  has  not  been  found  up  to  the  present  time.  But  section  of 
tiie  nerve  has  l)eeu  advocated  on  other  grounds,  for  it  h»is  l>6en  demon- 
strated that  the  spasms  of  tetanus  do  uot  occur  in  a  [lart  the  nervous 
Bui>ply  of  which  has  lK>en  cut  off,  and  that  if  trismus  is  already  pres- 
ent it  will  rtdax. 

Curiously  the  section  of  the  sensitive  nerves  or  of  the  posterior 
roots  produces  a  similar  although  imperfect  action,  on  which  Cour- 
uiout  and  Doyon  based  their  hyiiothesis  that  tetiinus  was  produced 
by  the  excessive  irritation  of  the  sensitive  nerves  of  the  injured 
region,  a  view  which  is  rather  disfiroved  thau  corrobonited  by  the 
incomplete  eftVct  <if  sertion  ai  the  sensitive  nerves.  The  fact,  also, 
that  the  sectiou  of  the  sensitive  nerves  previous  to  the  outbreak  of 
tetanus  by  no  im^-ins  retards  the  outbreak,  siwaks  against  tlds  view, 
the  corroljnratiiin  of  whii-li  indeed  would  have  been  an  indication  ft)r 
the  nerve  operation.  The  muscular  contnictiou  in  tetanus  is  origi- 
nated in  the  nerve  centres,  but  normal  irritation  and  conduction  of 
the  sensitive  nerv<'s  in  this  disease  induce  an  excessive  reflex  action, 
just  as  hiippens,  according  to  Hering's  exi»eriuient,  in  poisoning  with 
strvfhnine.  This  ol.>server,  after  section  of  tlie  spinal  ctird,  made  a 
dir<'ct  api>Uention  of  stryi-huine,  especially  U*  the  anterior  horns. 
No  convulsions  followed  this  application,  but  if  now  the  sensitive 
nerves  were  irritated  increased  reflex  movements  were  always  excited. 
The  crlls  of  the  anterior  liorn  were  therefore  rendered  highly  irri- 
table by  the  strychnine,  and  the  same  effert  might  experiraentiilly  be 
shown   to   be   produced   by  the  toxiu  of  totanus.     Nevertheless,  we 
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«baU  tlo  well  to  attril)ute  to  the  seusitive-nervG  conductioua  «ome  in- 
ftw'UCG  ou  tbe  syiuiitomatology  of  tetaniis,  aa  the  wefikeuin^?  of  the 
bpasiu  after  sectiou  of  the  nerve  ciiunot  Ije  denied.     As  a  fact,  sur- 
Dus  did  loDK  ago  practise  section  of  nerves  with  n  aeemiugly  favor- 
ble  reenlt  iu  tetanus.     In  some  caaes  a  care  was  obtained  l)y  simjile 
[wurotomy  (Wiedemann,  1792)  or  uenrectomy,  and  also  hy  stietchiug 
nerves  (P.  Vogt,  187(1).     In  none  of  these  cases,  however,  could 
reenlt  be  attribnted  with  any  amount  of  certainty  to  the  opera- 
tion.   It  is  worthy  of  note  that  nerve-stretching  and  other  operations 
cm  the  ner^'e8  which  have  been  advocated  iu  the  treatment  of  various 
diseases  have  frerjueutly  produced  tetanus;   a  fact  which  we  may  ex- 
pWn  ou  the  assuraption  that  the  operations  might  have  been  the 
I  Jnetos,  in  the  presence  of  tetanus  bacilli,  of  awakening  the  latent  ex- 
citability of  large  nerve  cells. 

Rose  rightly  points  out  the  difficulty  of  finding  the  right  nerve, 
wlieu  we  are  dealing  with  extensive  or  multiple  injuries.  This  author 
admits  the  existence  of  only  two  cases  demonstratiug  the  succpsh  of 
neurectomy,  but  these  do  not  strike  me  as  convincing,  since  in  one 
caee  (Murray,  1832)  tetanus  is  said  to  have  appeared  ten  honi-H  after 
the  injury,  which  does  not  seem  probable,  aud  the  secfjud  case 
(Pew'Lioli,  1803)  was  also  treated  with  other  remedies.  It  is  a  pity 
Tfido  not  know  in  what  number  of  cases  the  operation  has  been  uii- 
»uo('os*fuI,  as  such  cases  are  as  a  rule  not  reported.  Donbtlens  tlie 
(ipmtiun  has  l.)een  fre*iueutly  yterformed,  aud  tbe  meagre  reports 
Koaid  therefore  seem  to  point  to  only  very  moderate  success.  Never- 
tlielees,  I  would  not  counsel  against  sectiou  of  the  nerve  in  cases  of 
tetanus  of  extraordinary  rapidity  aud  violence,  if  the  nerve  to  be  cut 
rauld  be  easily  determined. 

Intebnal  Treatment. 

It  might  be  assumed  a  prion  that  iu  tetanus,  as  the  essential 
symfitoms  consist  in  a  hyperexcitability  and  cntisetiueut  excessivt^ 
{■outrnftian  of  the  muscles,  calmative  remedies  would  lie  indicated, 
eftpecially  as  the  8ymi)toms  of  tetanus  are  <iuieHcont  during  alcejK 
The  patients,  however,  hardly  ever  sleep,  probably  because  th*i  ofl'- 
shoots  of  the  excited  cells  are  continually  stretchtAd  aud  in  contact 
»iH»  other  neurons,  so  that  the  waking  state  is  maintained.  Hlee]>, 
re,  without  a  doubt  dejieuds  upon  the  same  relaxation  of  the 
xcited  motor  cells  as  brings  about  the  cBHsation  of  tetanic 
If  we  had  any  remedy  by  means  of  which  wo  ctiuld  eft'oct 
oitiou,  or  even  l>ennmb  tlie  areas  of  excessive  irritubJlitv, 
be  justified  in  regarding  it  as  a  specific  in  tetinus.     But 
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even  the  moat  powerful  hypnotics  fref^uently  fail  us  m  fcetanuB,  as  the 
irritability  of  tlie  cells  resulting  from  the  action  of  the  toxin  of  the 
disease  ia  dependent  on  internal  changes,  so  that  it  cannot  be  over- 
come either  wholly  or  partially  by  the  remedies  employed.  Never- 
theless, hypnotics  are  to  be  looked  upon  as  valuable  adjuncts  in  the 
treatment  of  tetanus,  as  they  obviously  support  the  endeavor  of  the  , 
organism  to  lower  the  increased  excitability  of  the  cells.  It  goei 
without  saying  that  we  must  not  underestimate  the  deleterious  effects 
of  these  remedies. 

According  t*j  Dazille  apitan  is  the  one  and  only  remedy  in  tetauus. 
It  had  already  been  warmly  recommended  in  the  last  century  by  J. 
Louis  Petit.     Stiitz   employed   carbonate  of   potassium   alternately 
with  opium  in  tetanus,  and  was  able  to  obtain  a  considerable  number 
of  cures  in  light  cases.     It  is  not  essential  to  discuss  the  incorrect 
theory  iijum  which  this  autlior  bases  his  treatment,  but  we  may  safely 
employ  this  cnnibineil  method  in  the  absence  of  any  positively  cura- 
tive remedy.     We  would  especially  advise  the  retention  of  opium, 
although  there  are  some  theoretical  objections  to  it  and  a  few  authors 
warn  against  its  use.     The  initial  irritability,  even  convulsionw,  w- 
curring  in  opium  poisoning  need  not  be  taken  into  account  in  view 
of  the  peculiiii"  nature  of  tetanus,  but  the  h3pnotic  action  of  the  drag 
must  1)6  kept  in  vIpw,     It  U  best  to  order  in  the  beginning  stimidat- 
ing  doses  of  hydrttchlorate  of  morphine,  as  the  amount  of  morphine 
C(>ntiiiued  in  other  tipiuiu  jireparatioua  is  variable ;  and  we  must  not  be 
afraid  nf  giving  largn  dosi'^s,  for  incretlibly  large  doses  of  opium,  far 
exceeding  the  maximnm  daily  dtiso  of  0.5  gm.  (gr,  viiss.),  frequently 
produce  i:oitlicrsl!'ei>n«>revon  improvomoutin  the  symptoms.     Never- 
theless, in  soiue  L-ases  reci)\'ery  ensues,  although  in  the  beginning  the 
administration  of  opium  fails  to  induce  sleep  or  to  influence  the  symp- 
toms favorably  ;    tlu>  intliieuce  of  the  drug  in  such  cases  seems  to  be 
soitnnvh.'it  i>nibj<'iiiatiral.     lu  other  eases  in  which  opium  has  l>een 
given  togeth»-r  with  various  other  remedies,  it  is  difficidt  to  determine 
to  which  the  cure  ought  to  be  ascril^ed.     Nevertheless,  wo  are  justi- 
fieil,  ill  i-asoH   in  wliieh  rec-overy  hua  taken  place  under  the  opium 
treatment  alone,  to  attrilnite  to  the   latter  some  influence,  as  many 
of  the   recorded   canes  were   of  a  very  grave   character  and  of  the 
kind  wljich,  if  not  subjected  to  treatment,  nearly  invariably  end  in 
death.     We  iimst  <if  t'onrse  n<^>t  underrate  the  influence  of  hospital 
care,  of  arfciticial  fpediug,  and  of  the  avoidance  of  harmful  external 
iuflntfuces,  and  must  admit  that  such  measures,  even  in  the  absence 
of  internal  medication,  are  of  some  value  in  tetanus.     Finally,  how- 
ever, if  we  take  in  consideration  the  fact  that  most  patients  suffering 
with  tetanus  now  receive  st>me  preparation  of  opium,  and  that  the 
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lOTtality  of  tetanus  still  exceeds  eighty  per  cent.,  we  sLaJI  uot  be  led 

I  expect  too  much  from  this  treatment.  Tbia  should  not  detjer  us 
Dm  employing  opium,  but  the  drug  should  be  combined  with  other 
emedies  whose  utility  has  been  more  or  lesH  proven.  At  all  evemts, 
[do Bot  agree  with  Rose,  who  used  opium  or  other  remedies  by  them- 
alone,  so  as  to  be  able  to  dravf  comparisons  between  them. 
h  should  rather  always  keep  in  mind  that  man  ih  not  an  animal  to 

eiperimeiited  uptm,  and  that  we  should  make  use  of  all  kind;*  of 
iremediea  to  cure  our  patient.  Of  course,  we  should  not  administer 
together  remedies  which  are  antagonistic,  but  apart  from  this  we 
ilhoiild  make  use  of  everything  that  has  been  found  useful  om])iri- 
^ttlly,  regardless  of  the  i>hy8iological  action  of  the  individual  druga. 
We  should  make  an  effort  to  have  our  patient  tiike  opium  internally, 
in  the  form  of  the  tincture  perhaps,  but,  better  still,  of  a  solution  of 
hvdroclilorate  of  morphine  in  the  maximum  doses.  We  find  in  the 
literature  reports  of  the  cure  of  several  cases  in  which  very  large  doses 
ofdpium  had  lueen  given  (5-10gm.=  gr.  Ixxv.-cl.  a  day).  Further- 
more, opium  and  morphine  have  been  administered  in  the  form  of 
cKsraata,  esi>ecially,  however,  by  hypodermic  injections. 

Ckltjral  hydtaie  has  also  been  used  successfully,  but  only  in  maxi- 
mum doses,  at  least  fi-9  gm.  a  day  (gr,  xc.-cxxxv. ),  each  dose  re]ire- 
senttng  3  gm.  (gr,  xlv.).  It  also  seems  to  act  well  by  enema,  and 
m&y  sometimes  l)e  advisably  so  given  since,  Iwcause  of  its  disagree- 
4bl*teBte,  it  may  when  given  by  the  mouth  excite  retlex  spfiHin,  esjie- 
cially  nf  the  oesophagus.  Enemata  applied  witli  a  Sfjft  rectal  tulx* 
we  to  be  recommended  oulj'  when  the  tetanus  has  n<it  jet  travelled 
doffa  too  far.  Cases  of  recovery  are  known  in  which  increasing  doses 
(12-24  gm,  =   ;  iii.-vi.)  have  been  employed. 

Recently  chloral  has  been  combined  with  morphine,  the  t\vo  l>eing 
li'iTeD  alternately  and  in  maximum  doses.  It  is  difficult  to  form  an 
'"'pillion  as  to  the  acrtion  of  chloral  hydrate  from  the  observations 
made  up  to  the  present,  as  various  other  remedies  have  as  a  rule 
Wn  employed  at  the  same  time.  It  is  true,  there  are  a  few  very 
grave  cases  on  record  as  cured  iu  which  large  doses  of  rlilonil  hy- 
^tewere  given,  and  the  patient  was  ke])t  in  a  somnolent  cmiditifm 
ttronghout.  These  are,  however,  balanced  by  numerous  deatliH  under 
tliis  trpfttment,  a  small  nunilwr  of  which  cnuld  justly  bo  ascril>ed  to 
(tdeaa  of  the  lungs  produced  by  the  chloral.  On  the  whole,  the 
etstistica  of  the  cldoral,  or  chloral-morphine,  treatment  of  tetanus  do 
Dot  seem  to  he  more  favorable  than  those  when  other  non-speciBc 
hypDotics  and  antispasmodics,  such  as  cannabis  indica,  ]iaraldeh  \  de, 
*iid  bromide  of  potassium,  which  have  Ijeen  employed  sometimes  in 
^ctanua  in  conjunction  with  other  remedies  without  any  definite  re- 
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Biilt.  Id  one  case  of  slowly  nppeariuK  &n<l  slowly  <levelo[>iri>j;  teUmu, 
which  came  uuder  trRjitmeiit  with  well-develoi>ecl  trisuitu,  I  was  ftUe 
to  ] iroture  some  sleep  with  trional.  This  patient  recoveifnl  umlnrUit 
uae  of  carbolic-acid  inj&tttious.  The  iudication  therefore  ia  to  tnak» 
uso  of  the  recfint  hyputities,  especially  hii1|)1iouii1  and  trioiuil,  io 
dnacs  of  perhaps  1.5-2  ym.  (^t.  xxii.-xxx.)  or  more  at  ni^ht.  It  in 
of  courae  neceasarj  not  to  neglect  the  sjiecific  treatment  of  the  dis- 
ease in  coMJiinctioii  with  thpHe  remedieft. 

(■nmrhif. — A»  thia  drug  paralyzes  the  motor-nene  eucUugs,  it 
thought  it  might   be   useful   in   tetanus.     Ab  a  fact,  tr©  are 
pminptly  to  check  ftti'ychnine  p<iiH(iniug  by  means  of  cnrare; 
tetauuH,  however,  esi^ecially  iu  the  violent  acute  eases,  this  ramedv 
has  uaually  failwl  t<»  affurtl  ndief. 

When  giving  the  drug  in  man,  wo  must  advance  T««ry  rarrfiiUy, 
give  very  small  doses,  reixniting  them  fretjiuently.  Its  action^  espe> 
eially  in  subcutaneous  injecti<jn,  may  be  Tery  jKiwerful,  and  tiult  a 
few  milligrams  (say  gr.  ih~i^o)  should  be  used  as  a  single  doao,  wbilp, 
when  given  br  the  mouth,  the  dose  may  be  much  larger.  Man  luw 
greater  resistiug  power  to  curare  than  the  dog,  a  lethal  dooe  for  the 
latter  bpiug  0.01  gin.  when  injected  8ulK3UtaueoiiRly,  while  tbs  fatal 
diise  for  man  in  1-1.5  gni.  (gr.  xv.-xxii.)  of  the  crude  drug  whentakoB 
by  the  stomach.  There  arc  no  cases  on  record  of  tetanus  cureil  ncidar 
the  curare  trputineut.  but,  on  the  cdiitrary,  it  seems  to  hasten  deatiu 
The  same  mjiy  be  «fiid  of  CafalMir  hcaa,  which  has  been  iuject^nl  sob- 
cutaneoualy  iu  the  form  of  salicylate  of  physostigmine  in  daily  df«#«t 
of  0.01  O.OH  gm.  (gi*.  \-V).  Although  a  few  mild  cases  have  ended  ia 
recovery  under  this  treatment,  the  use  of  the  drug  has  been  ahaiH 
doned,  as  it  was  found  that  it  did  not  act  so  well  iu  grave  caaea  aa 
morphine  injections. 

While  drugs  exhibited  internally  are  iuefticient,  i\»  a  rule,  beiuf{ 
frequently  not  absorlied,  we  are  able  to  employ  external  remeilioe 
with  greater  success.     Moist  heat  especially,  which  brings  tlie  blo«iil 
to  the  surface  and  causpH  relaxation  of  the  muscular  tiHSue,  has  an 
evident  quieting  effect  on  the  spasm.     To  this  is  also  added  the  fact 
that  tho  t^'^bluuH  bacillus  thrives  lx*st  within  certain  limits  <>f  tempera* 
ture.     If  it  w»^re  possible  t"  regulate  the  tern fierature  deep  down  ia 
the  wound  for  a  certain  [period  so  as  to  destroy  the  Imcillns,  tiiia 
wrmhl  obviiiualy  c<iniR  to  be  the  pn>|>er  treatment.      Wo  have  demon- 
strat^'d  that  the  frog  and  the  chicken  are  immune  to  tetanus;  when, 
however,  the  frog  ia  warmed,  tetanus  may  make  its  apj>earance.     Dim. 
the  other  hand,  it  is  |)ossible  to  increase  notably  the  secretion  of  Ihe^ 
wound  and  especially  that  of  the  skin  by  moist  heat,  and  thna  to 
favor  the  excretion  of  the  toiina.     Finally,  the  {mti^ut  is  i>hioe<l  in  • 
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fltnte  by  carefully  enveloiuuK  him  in  moist  hot  sheets,  which, 
!ially  in  the  stt\j^e  of  retiex  spawms,  iiffordn  great  relief.     When 
task  ourselves,  What  has  moist  heat  so  far  accomplished  in  tetanus? 
I  accessible  materiiil  does  not,  it  in  true,  give  us  much  informatioo, 
i certainly,  however,  has  uot  doue  any  obvious  harm.     It  goes  with- 
[oat  8ajin^  that  when  giving  a  hot  bath,  even  a  permanent  one,  the 
placing  of  the  patient  in  the  bath,  and  the  momentary  irritation  to 
(skin  by  the  hot  water  will  do  harm  to  the  jyatient,  just  its  would 
ItDj  other  irritant,  and  might  excite   dangerous  spasms;   for  this 
lieason  it  is  iirobably  l>etter  to  av(jid  the  bath  and  substitute  for  it 
ithevarm  moist  pack,  systematically  and  continuously  applied.     Its 
iction  is  manifested  in  the  quieting  of  the  patient,  in  the  less  fre- 
quent occurrence  of  the  paroxysms,  and  also  in  a  copious  perspira- 
tion.   E8i)ecially    in   the  rheumatic  form  of    tetanus   this  method 
I  teems  to  have  done  good,  as  the  moist  heat  also  acts  favorably  on 
tlie  rheumatic  element  in  theae  cases.     Obviously  we  cannot  expect 
evervtliing  from  the  moist  heat,  it  should  be  conjoined  with  the  ad- 
minifltration  of  opiates,  esiwcially  also  with  lo<^^al  and  specilic  treat- 
meot. 

Base  believes  also  in  the  application  of  cold,  and  especially  the 
gradual  withtlrawjd  ol  heat,  and  he  ascriiiea  to  this  some  of  his  suc- 
tmeai  the  r>bflen'ations  l>earing  on  this  point  are,  however,  too  few 
tad  iQcomplote  to  be  made  use  of  here.  In  any  event  cold  baths 
mnatbe  strictly  avoided  in  tetanus,  as  the\'  might  cause  shock  and 
eTfn  ftudden  death. 

C'orhoUr  ^-JrjW. —Injections  of  carbolic  acid  were  first  recommended 
byBaccelli  on  the  strength  of  a  euro  obtained  in  a  very  grave  case  of 
tetamis. 

I  have  employed  this  method — which,  it  is  true,  does  not  corre- 
spond to  any  theoretical  indications — in  a  niimber  of  cases  witli  suc- 
cess. In  the  first  instance,  carbolic  acid  acts  as  an  auieHthetic,  then 
u  an  antiseiitic,  and  as  an  antidote  to  the  toxin  of  tet^mus,  as  has 
Wq  demonstrated  by  Kitasato.  I  have  experimented  with  this 
remwly,  in  the  first  instance,  on  dogs,  by  injecting  tive  times  a  day 
1')  pn.  ( 3  iisa,)  of  a  one-half-per-cent.  solution  f»f  carbolic*  acid  on 
tlie  appearance  of  the  first  symptoms  following  inoculation  with  the 
tetantiH  i»oison.  Wliile  the  control  auimaLs  succumlitd  to  tetanus, 
all  the  dogs  treated  as  above  were  saved,  the  symptoms  nearly 
ontirely  disappearing  on  the  ninth  day  after  infection.  In  those 
eaaesi  was  able  to  denifiustrate  that  the  muscular  s[iasm  frequently 
began  to  relax  at  the  point  of  injection.  When  the  symptoms  do- 
w^wed  the  injections  were  also  made  less  frequently.  This  metho<l 
was  employed  in  exi^eriments  on  other  animals  successfully.  Of 
You  XVn— 11 
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six  infected  pigeons  three  were  injected  eight  times  a  day  wit 
1-2  gm.  (iTixv.-xxx.)  of  a  one-per-cent.  solution  of  carbolic  acid,  Jial 
Boon  as  the  Bymptoms  of  infection  appeared;  all  of  these  recovered,! 
while  the  three  control  animals  died  of  tetanus.  The  same  treatment 
carried  out  in  rabbits,  also,  saved  the  infected  aninmls,  while  rata 
were  only  in  rare  instances  cured  by  this  treatment.  Nevertheless, 
the  general  renult  ot  this  treatment  is  very  remarkable  and  hardly 
less  manifflst  than  the  action  of  autitetanic  serum.  The  auinuiiB 
cured  were  not,  however,  absolutely  immune  to  new  tetanus  inocula- 
tions, but  succuml>ed  after  rejii^ated  injections  of  toxins. 

This  remarkable  result  led  me  to  apply  Baccelli's  method  to  man. 
It  has  been  found  in  the  case  of  animals  that  the  disease  occumnR  in 
those  not  easily  infected  fdogs,  pigeons),  and  particularly  the  lighter 
forms  of  infection,  were  cured  by  the  carbolic  injections,  and  it  waa 
therefore  to  be  presumed  that  in  the  human  subject  also  the  lighter 
forms,  at  least,  of  tlie  infection  could  be  influenced  by  this  tre-atmeot 
In  cases  in  which  it  was  tried  I  w^aa  able  to  observe  a  diminution  of 
the  symptoms  iu  the  neighliorhootl  of  the  ixjints  of  injection-     I  em- 
ployed in  man  a  one-ha]f-i>er-cent.  solution  of  carbolic  acid,  which 
was  injected  along  the  spinal  column,  beginning  at  the  neck,  in  doses 
of  5-10  gm.  (  3  i.-iiss.)  every  two  hours.     Of  four  patients  treated  in 
this  manner  three  recovered,  while  the  fourth,  who  had  the  disease  in 
very  aggravated  form,  died  from  suffocation  on  the  day  of  treatment 

This  case  was  that  uf  a  young  man  who  wiis  suffering  from  an 
extensive  gangrenous  contused  wound  of  the  thigh,  and  who  began 
to  have  syni]>tf)ius  of  tetanus  ttn  the  fourth  day.  Trismus  was  marked 
from  the  beginning,  ami  was  succeeded  on  the  second  day  by  opisthot- 
onos with  vifjleut  inurtcnliir  spasms.  On  the  tbird  day  the  injections 
were  begun.  Imt  the  patient  died  on  the  same  day  in  a  suffocative 
attack  precedeil  by  rise  of  tenii>erature  and  increased  ]>ulRe  rate. 

The  tirst  case  in  wliii-h  the  carliolic  treatment  was  used  wjis  one 
of  contusion  of  tlje  iinger  followed  on  the  twelfth  day  by  tetuuus. 
This  developed  on  the  third  day  into  extreme  trismus  and  opisthot- 
(mos.  Tlie  carbolic-acid  injections  were  carried  on  for  eight  days, 
the  optiHthotouos  lieginning  to  relaXj  even  after  the  first  injection,  in 
the  jiarts  about  tbo  point  of  insertion  fif  the  syringe.  The  muscular 
Hjvasrns  recurn'd  from  time  to  time  even  U])  to  the  termination  of 
treatmeut,  but  in  decreasing  intensity.  Tlie  trismus  also,  which  was 
fully  ileveloj>ed  on  the  third  day  of  treatment,  only  gradually  im- 
]>rove(l.  and  was  still  iiresent  at  the  end  of  n  fortnight.  There  was 
also  dilHculty  in  eating  and  talking.  This  patient  received  during 
each  of  the  first  few  davs  of  treatment  eight  injections  of  a  one-half- 
per-cent.  solution  of  carbolic  acid,  the  daily  number  of  injections 
being  reduced  later  to  six  and  four.  During  the  latter  days  of  treat- 
ment a  moderat^>ly  iuteuse  carbolic-acid  urine  made  its  appearance, 
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aud  the  treatment  was  discontinued  after  a  remarkable  improvement. 
Eii^ht4sen  days  aftt^r  leaving  the  hoHpital,  thin  aatue  iiidivi<lual  liad  a 
filij'ht  return  of  trismus  and  stiffuesH  in  the  back,  but  this  disai)- 
Beared  almost  entirely  after  renewed  treatment  with  carbolic  iujeotiocB 
lor  four  days. 

Another  case  relates  to  a  florist's  helper  who  received  a  severe 
coEtesed  wound  in  the  right  hand  which  was  covered  with  dirt.  Ten 
days  Liter  nearly  total  trismus  .supervened.  This  case  occurred  in 
tlie  same  section  of  the  hospital  na  the  first  one,  Imt  three  weeks 
later.  On  the  first  day  <^)f  the  tliHea-^je  there  waa  totid  trismus,  on  the 
second  day  opisthotonos  and  insomnia  ai)peared.  The  \v<iund  was 
freelv  opened  and  cleansed,  aud  the  carbolic-acid  injections  were 
began.  On  the  third  day  opisthotonos  was  nf)t  so  marked;  three 
fltroDg  spasms  occurred.  On  the  fourth  day  therf'  was  a  sliglit  im- 
proveineut  already  noticeable,  especially  iu  the  opistliotonos,  ami  the 
trismus  was  not  tjuite  so  marked.  There  v\'pre  three  vioh^ut  spaHms 
Mcompanied  by  cyanosis,  aud  a  sensation  of  choking.  During  the 
nigbtthe  patient  slept  some  aud  the  trismus  wfw  somewhat  inii>roved, 
and  on  the  fifth  day  he  was  able  to  open  the  mouth  a  little  (1  cm.). 
Tip  spasms  recurred  quite  frequently  thou^^h  tliey  were  less  severe. 
From  now  on  inijirovement  rapiiUy  took  place,  aud  by  the  end  of 
two  weeks  the  patient  was  well, 

lu  the  third  case  there  was  a  compound  fracture  of  the  humerus, 

/win  ji  fall  off  a  scaffolding,  aud  dirt  aud  brick  dust  were  deeply  eui- 

i*?ddeil  in  the  wouud.     At  the  eud  of  twelve  days,  when  healing  was 

progressing   favorably  under   thorough   cleansing   aud  cousiT^ative 

treatment,   trismus  suddenly  made  its  ajipearauco  in  the  morning. 

The  month  could  bo  opened  about  3  cm.,  aud  there  was  slight  o]iis- 

thotonos.     Carl»olic-acid  injections  were  at  once  administered.     On 

the  first  day  trismus  was  nearly  complete  (1  cm.).     No  sleep  could 

f)e  obtained  at  night,  and  on  the  following  day  the  process  remained 

stationary.     On  the  third  day  there  was  Klight  ftpisthotoiios,  but  the 

jaws  could   be  opened  a  little  wider.     There  was   one  moderately 

severe  spasm.     From  this  time  on  recovery  whs  rapid.     This  was  a 

case  in  which  the  disease  was  ushere«l  in  by  violent  s>  mptoms,  but 

which  was  aborted  as  a  result  nf  treatment. 

Although  Baccelli's  treatment,  which  according  to  Italian  tdj- 
servers  at  first  furnished  good  results,  is  becoming  obsolete,  prf)bably 
on  account  of  th»>  intnuluctiou  f}f  the  mddoru  s[jeritic treatment,  I  am, 
nevertheless,  constrfiined  to  mention  it,  as  it  has  given  ]ue  such  good 
results.  We  will  see  also  that  the  statistics  of  the  antitoxin  treat- 
ment do  not  show  any  iM^tt+r  results.  We  cniiunt  ch  uy,  it  is  true, 
that,  given  the  rapidly  changing  picture  of  tetanus,  these  three  pa- 
tients might  have  recovered  spontaneously ;  but  two  of  the  cases  were 
of  a  severe  ty|>e,  aud,  nevertheless,  recovery  rafiidly  followed  the  in- 
stitution of  tliis  treatment,  while  in  the  third  case  tlie  attack  seems 
to  liAve  been  aborted.     In  only  one  case  a  few  symptoms  <tf  i  arbolic- 
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acid  poisociug  were  noted  a8  a  result  of  the  great  munber  of  injeiv 
tioiia.  In  oue  Ciwe  oedema  t:»ccurred  about  one  of  the  imnoturea,  bd 
it  disappeared  after  a  few  days.  As  a  result  of  my  exi>erieiice,  I  feel 
juHtifiod  iu  ur^eDtly  Bdvisiug  tlie  injection  of  a  carbolic-acid  solution 
iu  tlie  uuiiiiier  described  in  all  cases  in  wliich  the  tetanus  antitoxin 
cannot  bo  obtained. 

lodhfe  of  Poftissutm. — Having  discovered  that  iodine  rapidly 
woakeua  the  tetanus  toxin,  I  undertook  a  series  of  experimeutn  to 
determine  the  action  of  this  remedy  in  tetanus,  and  demouHtrated 
its  propljyl'ictic  and  therapeutic  value  in  the  case  of  dogs.  In  1893 
I  underttHik  a  series  of  such  experiments  with  favorable  results.  One 
of  those  was  as  folhnvs :  A  dog  was  inoculated  in  the  lower  part  of 
the  back  with  3  c.c.  of  a  virulent  culture.  After  ten  days  genernl 
tetanus  developed.  The  following  da}'  5  c.c.  of  Lugol's  solutiuu  of 
iodine  was  administered,  and  then  10-30  c.c.  of  the  solution  wasiu- 
jt'cted  daily  for  eight  days.  On  the  tenth  day  the  animal  was  well. 
Thewci  iodine  iujectioua  might  perhaps  be  given  alternately  with 
those  of  carbolic  acid  iu  cases  in  which  the  antitoxin  could  not  be 
obtained.  The  injections  produce  only  a  temporary  irritation,  at 
le;i.st  not  so  much  an.  trichloride  of  iudine,  which  I  em[iloyed  in  one 
case  in  the  human  subject. 

AVf/rr*,s-/.s  has  been  fre(]ucntly  induced  in  tetanus,  either  once  or 
rei)eatedly  or  prolonged  fur  a  considerable  period.  Iu  the  wime 
manut^r  as  sleep,  narcosis  induces  a  relaxation  of  the  spasms  in 
tetiUiUH ;  but  as  soon  as  the  narcotic  effect  ceases,  the  symptoms  oi 
tt'tnuus  return,  freiiucntly  with  renewed  intensity.  Whether  chloro- 
f(U'm  or  ether  or  a  njixture  of  both  is  used,  there  wi41  always  l>e  some 
irritation  of  the  mucous  membranes  iu  the  beginning,  and  this  may 
be  so  pronounced  as  ti>  eseitt'  a  spasm.  The  spasms  so  induced  may 
bo  very  violent,  aud  iu  such  a  case  it  will  be  necessary  to  push  the 
ansrsthetic  rapidly  to  complete  narco.siB.  It  is  unfortunaiesly  true 
also  fljal  drath  may  result  from  heart  disease  at  the  very  outset  of 
the  ailiiiiiiistratitin  of  the  anaesthetic. 

When  the  nnrcoHiH,  however,  has  become  deep»  a  surprising  pio- 
ture  is  ])resented.  All  the  symiitnnis  have  disappeared,  the  muscles 
are  relaxed,  respiration  and  tiie  heart's  action  are  quieted,  and  a 
dec])  sleep  has  overtaken  the  jiatient;  even  after  the  withdrawal  of 
the  clilnrttform  and  tlio  rt'turn  of  the  patient  to  consciousness  this 
amelioration  in  the  condition  may  continue  for  a  short  time.  It 
niiglit  therefore  l>e  jiroper  to  continue  the  narcosis  until  the  toxins  of 
tetanus  have  been  elimiuated,  and,  in  fact,  the  narcosis  was  so  con- 
tinued in  some  cases  for  hourw,  and  other  cases  are  on  record  in 
whii'li  a  cure  has  bfcn  obtained  Ijv  this  means.     This  prolonged  nar- 
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cogift  is,  however,  dangerona  and  frequently  leads  later  on  to  ansemia 
and  cardiac  paralysis.  Especially  in  tetanus  is  tLe  administration 
o{  etLer  eir  chloroform  surrrmuded  by  manifold  dangers.  We  have 
iiready  referred  to  tbe  irritation  of  the  raucous  membranes,  which 
maj  excite  a  spasm  at  the  outset.  During  the  stage  of  comfdete  in- 
Bensibility  the  patient  seems  Uy  be  out  t<f  danger,  bnt  after  the  action 
of  the  remedy  ceases,  the  symptoms  of  tetanus  are  again  developed, 
awl  not  infre<iuently  a  violent  spasm  comes  with  returning  conscious- 
nefisaml  in  the  course  of  it  the  patient  succumbs. 

It  is  clear  from  the  foregfdng  tliat  general  anesthesia  can  hardly 
be  recommended  as  a  curative  measure  in  tetanus,  although  it  is  of 
coarse  indicatetl  in  any  oj>eratiou  that  may  be  needed,  and  eKpecially 
iii  the  radical  treatment  of  the  wound,  or  in  cases  in  whicli  nutrition 
%  impossible  on  account  of  the  absolute  trismus  present. 

The  nnff-ifiot)  of  thepaiient  is  of  the  greatest  importance,  as  many 

patients  with  tetanus  succnrab  in  consequence  of  insufficient  or  alto- 

getijer  unsuitable  nourishment.     It  is  true,  we  way  administer  food 

liv  the  rectum,  but  when  tetanus  has  made  its  a]>pearauce  and  reflex 

irritability  is  preseDt,  this  will  hardly  l>e  jiossible.     Under  all  cir- 

cnmstauces  enemata  are  to  l)e  given  with  the  greatest  care  and  tlimugh 

a  soft  rectal  tulje.     Digestion  in  tetanus  appears  to  be  very  defective. 

We  shuuhl  therefore  hiok  after  the  feeding  of  our  patient  from  the 

very  l»egiiming,  and  fix  a  wedge  l^^tweeu  the  teeth  in  onler  to  k<  ej>  a 

small  opening  througli  which  liquid  and  Homi-Hoti<l  ftHid,  ]»re|mred 

foods,    eggs,    etc.,  may  Ite   administered.     Alc(»hol,   and  es|)ecially 

large  quantities  of  wine,  has  seemed  to  Iw?  useful  in  some  of  my  cases. 

Cinchona  and  chinoidin  may  also  be  uwed  with  iK^nefit  to  sustain  the 

patient's  strength.     In  case  of  threatening  starvation,  we  shall  have 

to  resort  to  chloroform  inhalations,  so  as  to  be  able  to  administer 

li<|uid  food  through  the  oesophageal  sound  while  the  patient  is  under 

the  influence  of  the  anaesthetic. 

It  cannot  l>e  sufficiently  insisted  upon  that  the  patient  caji  be  sut^ 
ceBsfully  fed  and  his  life  iireserved  only  by  a  very  conservative  treat- 
metnt  and  the  avoidance  of  all  sudtlen  or  violent  meaHures. 

General  mhicinff  infosureJi,  e8j)ecially  veuesectitin,  jmrging,  blis- 
tering, salivation,  and  sweating,  have  l»epn  employed  in  trismus  from 
time  immemorial.  But  at  the  present  day  these  measures  have  lost 
in  great  part  the  repute  they  formerly  enjoyed.  TVe  now  know  that 
the  poisiin  of  tetanus  acts  not  so  much  through  a  gem^ral  hyijerrfmia 
of  the  central  organs  as  by  a  jwculiar  cljemicnl  process  on  jioriious 
of  the  motor  nerve  cells,  and  we  accordingly  cannr»t  expect  any  good 
results  from  general  blorKl-letting,  eliminative  measures,  or  deriva- 
tiou. 
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Tetanus,  as  we  know,  frequently  occurs  in  greutly  emaciated  ancJ 
anicmio  persouij,  and  is,  if  possible,  more  dangerous  in  these  tliaD  in 
robust  iuLlividuals. 

itose,  it  ia  true,  mentions  the  increased  weight  of  the  brain  iu 
tetauuH,  iind  I  have  also  been  able  to  demouHtrate  it  iu  sc^me  cases, 
while  iu  citherH  again  uothiug  of  the  sort  was  found.  We  are  obvi- 
ously doaling  here  with  a  greater  turgescence  and  hyiwrsemia  of  the 
brain,  Imt,  iia  meutioued  before,  this  is  not  the  essential  procesn. 
Furthermore,  it  is  by  no  means  cerhiiu  that  the  fluids  gravitatiug 
towards  the  nervous  centres  may  not  have  a  curative  efiectj  for  we 
know  that  hyperauuia  and  even  inflammation  are  to  I »6  regarded  as 
tlireetly  curative  processes  in  certain  diaejises.  In  tetanus  especially, 
iu  the  course  of  whieU  we  know  that  au  autitojde  substance  is  fonud 
iu  the  blfHHl  and  either  fluids  (bilf),  rendering  tliem  antidotal  tci  tlie 
iuffftious  agent  ur  ita^  ]>roducts,  the  abstraction  of  Wood  with  conse- 
<|Ut>Qt  l(»Hseuing  of  its  antitoxic  atrtion  is  hardly  indicated. 

Nevertheless,  cases  are  on  record  of  recovery  after  heroic  bleed- 
ings, although  it  may  bo  questioned  whether  the  cure  resulted  iu 
consequence  of,  or  iu  apite  of,  the  vene.section.     At  the  ver}'  l)e^b- 
uiug  of  the  disease  when  the  brain  is  bathed  in  blood  rich  in  toxin, 
we  might  possibly  exjiect  some  good  from  phlebotomy;  liut,  on  the 
other  hand,  when  the  symptoms  appear,  the  central  nervous  system 
is  already  so  altei-ed  that  the  aV)straction  of  Idood  will  more  likely 
have  no  eff'ect  upon  the  course  of  the  disease.     It  is  also  questionable 
to  what  extent  tiie  witlidniwal  of  bloml  will  prevent  the  continued 
formation  of  toxin.     Indeed,  iu  this  as  in  the  other  nou-stiecifie  meas- 
ures, tliere  arp  many  <)V)scurc  points  which  can  be  cleared  up  oul>  by 
careful  ex[)Ci'imeut. 

SrEcnic  Tkeatment, 

After  tetanus  had  In-en  n^cogni/ed  as  au  infectious  <lisease,  its 
bacilbis  discovered,  and  its  toxin  found,  pathedogists  directed  their 
eudeavitv  to  the  discoverv  of  a  specific'  substance  which  w^ould  }»re- 
vent  or  cure  tho  diHi>ase.  At  first  it  wjis  iKelieved  that  the  b:icilli  ex- 
creted the  toxins,  but  that  they  contained  within  themselves  ajiti- 
toxins  which  might  be  used  for  the  cure  of  the  disease.  Wo  have 
seeu  that  this  is  not  the  ease,  but  that  the  antitoxin  issupjdied  by 
the  orgainsm. 

In  the  first  jdjicre,  it  has  been  <Iemonstrated  that  the  tetanus  anti- 
toxin may  be  formed  in  iilti^red  cultures,  tht^refore  from  solubhi  prod- 
ucts of  the  bacilli,  and  tlip  endeavor  has  been  made  to  obtain  the.s*^ 
I>roducts  (toxins li  as  pure  and  ns  concentrated  as  possible. 
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Enutl  Falser  and  Kitasato  have  demoustrafceil  tliat  the  filtrate 
of  tet&nas  culture  produces  tetanus.  Especially  vinilent  culturea 
produce  a  tosdn  in  Iwuillou  after  eight  days,  ^^  gni.  of  which  is 
sufficient  to  kill  a  mouse.  If  the  culture  is  kept  at  '67"  C.  for  a 
long  period  it  loses  much  of  its  toxicity,  so  that  now  larger  doses, 
probably  several  milligrams,  are  necessary  to  kill  a  mouse.  When 
exposed  to  direct  sunlight  the  toxin  becomes  weakened  in  a  few 
minutes,  and  is  totally  destroyed  in  one  day.  Also  when  exptjsed 
tn  the  air,  or  kept  for  any  length  of  time  in  any  way,  it  gradu- 
ally loses  its  effect.  In  the  dried  form,  on  the  other  hand,  it  retains 
its  airength  better.  A  0,55-[>er-ceut.  solution  of  hydrochhjric  acid 
will  destroy  the  toxin  of  tetanus  in  about  an  hour.  So  also  a  1.5-per- 
oent.  solution  of  carbolic  acid,  0.8-per-eent.  solution  of  caustic  soda, 
or  a  l-i)er-cent.-cresol  solution.  Other  acids  and  antiseptics  are  less 
efficient. 

These  remedies,  however,  cannot,  as  a  rule,  be  employed  with 
success  to  render  the  poison  innocuous  in  the  system,  as  the;^'  are 
changed  in  the  organism  to  inactive  matter.  Carbolic  acid  and  cresol 
are  the  only  ones,  as  we  have  previousl^\'  seen,  with  which  we  may 
uttack  the  jioison  of  tetanus  in  the  organism  with  some  hope  of  suc- 
oeaa.  Naturally  the  amount  of  toxin  in  the  organism  of  the  patient 
ifl  WIT  variable,  so  that  we  are  obliged  to  introduce  large  quantities 
of  carbolic  acid  into  the  bmly  in  order  to  l>e  sure  to  obtain  its  imti- 
dotjil  effect  on  the  toxin.  Heating  the  toxin  to  55°  or  60"  C,  (IHl^  to 
14U'  F.)  also  destroys  it,  but  such  high  teraperatnre  can  of  course  be 
applied  only  to  circumscribed  [larts  of  the  body,  with  a  view  to 
Liader  the  formation  of  toxin. 

^Tiile  under  favorable  circumstances,  which  we  are,  however,  not 
always  able  to  control,  toxin  is  formed  in  the  culture  in  large  quanti- 
ties, there  are  some  cultures  which  habitually  furnish  but  little  tfjxin, 
but  which  may  under  favorable  conditions  give  rise  to  the  formation 
of  larger  quantities.  Anaerobiosis,  the  composition  of  the  food,  the 
temperature  to  which  the  cultures  are  exposed,  and  especially  the 
time  at  which  the  toxin  is  formed  in  the  cultures,  are  factors  of  im- 
portance. The  dry,  pure  jjreparation  obtained  by  Brieger  and  Cohn 
is  two  hundred  times  the  strength  of  the  strong  toxin  of  Kitasab:),  so 
that  about  0.23  mgm,  is  suflScient  to  cause  a  fatal  tetanus  in  man. 

The  toxin  acts  locally,  like  the  tetanus  culture,  but  somewhat 
more  rapidly.  According  to  Kitnaato  its  earliest  effect  is  within  four 
hoars,  its  latest  eight  days  after  iuocnlation,  according  to  the  sus- 
ceptibility of  the  animal  experimented  on  and  according  to  the 
amount  of  toxin  injected.  At  all  events,  we  cannot  di.Hcem  here  a 
stage  of  incubation,  which  leads  us  to  conclude  that  the  poison  is 
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elaborated  in  the  body,  l)ecoming  active  then.  In  man  tlie  earliesi 
caseB  of  tetftDus  were  observed  from  two  to  four  day  h  after  the  entrance 
of  the  infectious  material  into  the  body,  bnt  this  period  bears  bardlj 
any  relation  to  the  time  which  passes  between  the  reception  of  larger 
amounts  of  poison  and  the  outbreak  of  the  disease.  At  all  events, 
the  contlitious  which  exist  in  natoral  infection  are  much  more  obscure 
than  tho^Q  in  experimental  infection. 

In  man,  as  we  have  already  ueen,  the  tratinia>  the  ossociatioD  of 
bacteria,  and  the  general  condition  are  all  to  be  considered,  and 
hardly  in  any  case  are  we  able  to  assume  poisoning  by  a  pure  tetanna 
culture.  The  period  of  incubation  in  man  bears  no  relation  to  the 
progreaaiv-e  though  slow  activity  of  the  bacilli  or  of  their  iKiison,  bnt, 
as  a  rule,  the  tetanus  bacilli  will  not  become  active  for  a  certain  time 
after  the  trauma  until  the  local  conditions  become  favorable  to  them, 
and  the  time  when  their  growth  begins  aud  that  when  a  sufficient 
amount  of  poison  has  been  foi'med  nearly  always  escape  our  obser^•a- 
tiou. 

The  toxin  of  tetanus  has  not  yet  been  obtaine<l  in  almolutely  pure 
form,  and  it  can  be  recognized  only  by  the  results  of  experiments. 

It  is  kuown  that  various  chemically  pure  substances  have  for  & 
long  time  been  extracted  from  the  fa^tanua  toxin.  Thi^  Brieger  has 
obtained  from  bouillon  cultures  of  tetanus  baciUi  (?)  abase,  "tetanic" 
(C„Hj„N,OJ,  in  the  form  of  a  crystallized  double  salt  of  platinum, 
which  acto<l  as  a  poison  in  small  doses  to  mice,  causing  a  letbai^c 
condition  of  siKism  and  tonic  convulsions ;  also  a  second  l>a8e,  **  tetano- 
tosin,"  which  caused  paralysis  in  exiieriraents  on  animals;  audotber 
substances  which  havo  not  beon  carefully  described;  among  the  latter 
is  one  which  causes  an  exiiuisite  state  of  tetanns.  Perhaps,  how- 
ever, this  substance  contained  true  tetanus  toxins  as  an  atlmixture. 
In  one  case  this  observer  also  found  "tetania"  in  the  amputated  arm 
of  a  patient  suffering  from  tetanus.  After  poisonous  Hubstances  had 
been  discovered  in  tlio  ah'c^holic  precipitate  of  anthrax  cultures 
(HankinX  Brieger  and  C.  Fraenkel  employed  this  method  also  with 
(itlier  cnlturcH,  esi)ecially  with  tetanus  cultures,  and  they  certainly 
olitained  a  soluble  preparation  from  the  alcoholic  precipitate  of 
tetanus  cultures,  which  killed  mice  within  fortv -eight  hours,  with 
symptoms  oF  tetanus.  This  same  preparation,  but  in  a  weaker  state, 
Wris  obtained  in  larger  or  smaller  tpiantity  from  the  organs  of  ardmala 
which  iia<l  succumlwd  to  tetanus.  Evidently  these  preparations  also 
containRd  tptanuH  tivxin,  but  it  was  not  pure,  nor  was  it  an  albuminoid 
bo<ly,  as  it  1ms  iTfon  demonstrated  that  cultures  of  tetanus  with  their 
toxins  do  not  form  on  exposed  surfaces.  Lastly,  Cantani  has  also 
obtained  two  bodies  from  tetanus  cultures,  as  well  as  from  other 
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Wierial  calturefif   odb  body   wliicli  indnces  fever  and    diarrhoea, 

'pyrotoxin,"  which,  however,  is  no  specific.  In  resiieet  of  the 
modem  speciiic  therajty  the  tetauua  toxiu  which  in  t)btained  by  filtra- 
tion and  evaporation  iti  vacuo  alone  is  of  any  special  interest;  or  sig- 
nificaiice.  To  make  prci'i>er  uae  of  this  we  must  firat  study  its  action 
ou  tlie  oi^auiBm. 

T\1iat  are  the  changes  in  the  orgauism  after  the  toxin  is  absorbed? 
According  to  my  experience,  the  toxin  ia  not,  as  a  rule,  fonnd  in  the 
UooJ  during  the  incubation  period,  nor  in  the  nerves  of  the  infected 
locality,  after  the  injection  of  small  quantities  of  the  culture  or  tJie 
toxia.    I  was  able  to  demonstrate  its  presence  in  the  blood  of  mice 
onlv  alter  these  animals  hail  received  proportionately  large  doses. 
Curiously  enough,  it  is  not  found  in  this  stage  in  the  c-entral  nervous 
ajateni,  although  the  nerve  cellw,  according  to  Gcjldscheider,  have 
ilready  undergone  a  jieculiar  t^hange.     After  the  symptoms  liad  de- 
wloped  as  a  result  of  infection,  the  toxin  was  frequently  found  in 
greater  or  less  amount  in  the  blood  of  the  animal ;  iu  many  cases, 
iowever,  it  was  diminished  iu  quautity,  so  that  it  is  probably  not 
ttsential  in  tetanus  that  the  toxin  should  be  found  iu  appreciable 
quuitities  in  the  blood.     Kartuer  maintains,  however,  that  the  prea- 
eooeand  amount  of  tetanus  toxin  in  the  blood  can  be  umdi^  use  of  as 
diagnostic  and  prognostic  signs,  as  it«i  presence  in  the  blood  corrobo- 
rates the  diagnosis  and  its  absence  renders  a  favorable  i>rogno8i8  pos- 
sible.    Roux,  however,  T^ith  justice  opijowes  this  view  for  the  reason 
thai  in  the  €hix>uic  forms  of  tetanus  the  presence  of  toxin  fre<iuently 
caoDot  be  demonstrated,  and  yet  the  patient  dies.     I  have  myself 
observed  a  case  in  whicii  1  cm.  blood  from  a  patient  in  an  ea,rl\  ahige 
of  a  slowly  progressing  but  later  exceedingly  pronounced  tetiinus  did 
not  prove  fatal  to  mice,  the  patient,  nevertheless,  succumbing  to  re- 
flex spasms.     Wo  would  do  well  in  regard  to  this  to  remember  that 
although  the  toxin  frecj^uently  circulates  iu  the  blood,  sn  can  be  de- 
monstrated, this  is  not  necessary  to  produce  tetanus.     The  toxin  in 
the  latter  case  'm  probably  first  carried  by  the  way  of  the  ly  mphatics  of 
the  nerves  involved,  as  I  have  demonstrated  in  the  case  of  rabies,  and 
this  \-iew  is  strengthened  by  the  fact  of  the  appearance  of  tin  first 
symptoms  in  experimental  tetanus  iu  the  ueighborhcKxl  of  the  puut 
of  inoculation. 

In  the  human  subject,  it  is  true,  the  BQBoeptibility  of  certain  motor 
nerve  cells  outweighs  the  irritation  of  the  wound  and  the  conduction 
through  its  nerves.  Here  we  must  evidently  take  into  consideration 
the  saturation  of  the  blood  by  the  toxins,  but  it  must  be  assumed  that 
this  saturation  occurs  only  once  or  periodically,  so  that  we  are  fre- 
qnently,  in  a  given  case,  tmable  in  our  examination  of  the  blood  to 
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demonstrate  the  presenoe  of  toxins.     If  the  bacilli,  in  experimental 
tetanua,  are  not  demonBti'able  an  hour  after  infection,  the  t<^xiD  i«  m 
all  iirobability  present  in  the  blood  temporarily.     Of  great  intereit 
in  this  connection  is  the  assertion,  which  I  am,  however,  not  able  to 
accept  in  general,  that  the  toxin  present  in  the  blood  acts,  wheu  iih 
jected  into  animals,  without  any  perio<l  of  incubation.     I  have  ob- 
served cases,  it  is  true,  in  which  the  syiuptoms  appeared  a  few  hoan 
only  after  the  injection  of  blood  from  a  patient  with  tetanus,  esjje- 
cially  when  large  amounts  were  used;   but  when  urine  was  injected 
couvTilflious  also  appeared  in   a  short  time,  which  could  not  be  at- 
tributed to  action  of  the  tetanus  toxin.     The  urine,  it  ia  true,  fr&- 
quently  contains  tetanus  toxins^  but,  as  a  rule,  a  smaller  quautitj- 
than  the  blood.     ^Mieu  the  blood  contained  only  &  small  quantity  of 
toxin,  the  experimoutal  animals  sometimes  did  not  show  Kymptoais 
of  tetanus  until  a  numljc'r  of  days  had  passed.     Courmont  and  Doyon 
also  njaintain  that  the  i>oiaou  circulating  in  the  blood  will  resist  a 
greater  degree  of  heat  than  that  procured  from  cultures.     This  would 
go  to  show  that  the  toxin  becomes  changed  in  the  organism,  and  there 
are  also  other  facts  iu  8up[>ort  of  this  view.     Thus,  I  thought  I  had 
fouud  iu  one  of  my  experiments  that  the  blood  of  the  animal  inocu- 
latwl  with  toxin  contained  more  toxin,  after  tetanua  had  developed, 
than  had  l>epu  injected,  so  that  the  poison  must  have  acted  as  a  kiud 
of  ferinout,  and  in  this  manuer  a  larger  quantity  wa.s  generated  by 
the  organism.     Here  we  may  also  mention  the  assertion  that  a  anb- 
stance  similar  to  Htrycliniue  has  been  demonstrated  in  the  braiu  of 
animals  which  succuml>ed  to  tetanus.     Finally,  I  have  occusionaUy 
found  tiie  }>raiu  of  a  mouse  dead  of  tetanus  to  act  as  a  poison  in  other 
mice,  the  latter  dying  but  without  tetinic  sympttims,  and  their  brains 
again  Iteing   poisonous  to  other  mice.     How  aud  where  doos  this 
change  of  the  tetanus  toxin  into  a  poison  acting  in  this  way  take 
I>lacey     We  may  Hurmiae  with  some  show  of  reason  that  this  is  ac- 
complished by  th»^  deiuiHitiim  of  the  toxin  in  certain  localities  which 
have  for  it  a  certain  chemical  or  mayl^e  mechanical  affinity.     These 
localities  are  uudoubtedly  to  Uq  looked  for  in  the  place  whence  the 
tetanic  syniptouis  take  their  origin.     These  are  not,  as  Courmont 
erroneoxisly  Vielieved,  the  nerve-endings,  but  the  motor  nerve  cells  of 
the  brain  and  in  ])art  also  of  the  sjiinal  cord.     The  cells  of  this  region 
alreufly  present  in  the  stage  of  incubation  changes  which  are  obvi- 
ously caused  by  the  action  of  the  poison,  and  a  reaction  on  their  part 
is  induced.     Iu  all  probability,  substances  are  derived  from  the  cell 
which  coiubim^  with  the  toxin  and  form  a  compound  which  induces 
the  tetanic  syriiptoniH.     Tlie  toxin  combines  with  more  aud  more  ma- 
terial front  the  cells  until  the  blood  of  thf^  animal,  in  s[)ite  of  tlie 
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liye  coarse  of  the  tetanus,  t^rJitiuaUy  loses  some  of  its  power  to 
the  ayinptoma  of  the  tliseaHe. 
According  to  this  view  (Ehrlich,  Blumenthal)  tetanus  is  the  re- 
Bolt  of  a  combinatioii  of  the  cell  Hulistanee  with  the  toxin,  hy  which, 
aaIl«lieTf,  the  cell  is  plated  in  a  condition  of  liyperexcitahility ; 
dfrivativas  from  the  cell  are  at  the  same  time  detached  um\  enter  into 
the  ciTcuhition,  haviu^  a  tendency  alao  to  corahiua  with  the  toxin. 

I  have  shown  that  the  poison  of  rabies  may  l>e  destroyed  by  tli© 
jxsna&l  nerve  substance,  as  we  are  able  with  this  to  inoculate  against 
rabies.    This  fact  can  be  explained  only  by  assuming  that  the  toxin 
(tf  rabias  combines  in  the  blood  with  the  nerve  aubataiice,  and  so 
dnesniit  reach  the  living?  ner^'e  cells  to  alter  them  and  protiuce  the 
sjmptoms  of  the  disease.     Wassei-mann  and  Takaki   have   demon- 
stratttl  that  the  puinon  of  tetanus  can  also,  up  to  a  certain  dej^ree, 
coiiiliiue  with  normal  nerve  substance.     It  is  doubtless  true  that  a 
miihire  of  toxin  with  nerve  substance  may  produce  a  new  body,  but 
^iH  possibility  wan  eliminated  in  my  exijeriments  in  which  I  injected 
tlierima  of  rabies  and  the  nerve  substance  singly.     In  oua  case  of 
trisiDBg  in  a  child,  which  was,  however,  already  far  advanced,  I  tried 
the  ifljection  of  large  quantities  of  normal  nerve  substance,  without 
aii.V  success,  however,  as    the  child   succumbed  in  a  parox}  sm  of 
Mphviia,  after  a  slight  amelioration  of  the  tetanic  symptoms.     It  is 
diiSetilt  to  understand  why  the  oenr'e  substance  is  active  oidy  when  it 
cknlates  in  the  blood  l>efore  the  tetanus  toxin  has  attacked  the  cere- 
hml  cells.     After  the  changes  have  once  developed  in  the  brain  the 
iaocuhition  of  cerebral  matter  will  accomplish  very  little;   at  mo^t  it 
iril]  prevent  newly  formed  toxin  from  acting  <m  the  brain.     In  case 
aatitoxini  cannot  be  procured  I  would  recommend  the  injection  in 
laige  quantities  of  an  emulHiou  t>f  lamb'H  brain  in  one-half- per-cent. 
solntion  of  carbolic  acid  or  in  cresol  solution,  as  iKJth  tlio  brain  sub- 
stance and  the  carbobc  acid  answer  to  the  theoretical  demands.     We 
shall  see  later  that  the  antitoxin  exerts  a  therai»eutic  or  jirophylactic 
effect  only  when  it  can  reach  and  antidote  the  toxin  in  the  bloud. 

Just  as  in  typhoid  fever  we  find  sid.istauces  in  the  blood  which  are 
iuimical  to  the  typhoid  bacillus,  so  in  other  infectious  iliseases  there 
are  certain  Lx-alities  containiug  antidotal  substances.  TIiuh,  Fraii/.ius 
fonnd  in  the  bile  of  animals  suffering  from  rabies,  and  Koch  in  that 
of  jinimals  witli  riuderiiest,  certain  bodicH  antogoniKtic  to  the  ]iatho- 
genic  agents  of  the  disease.  Lately  TiKZ<mi  has  also  diHcoverp<l  in 
the  bile  in  tetanus  antitoxic  substances,  which  though  very  weak, 
could  protect  mice  and  guinea-pigs  against  small  doses  of  the  tnxiu. 
The  action  tA  these  substjmces  is,  however,  altogether  too  feeble  tn 
be  of  any  therapeutic  importance.     We  have  in  all  i  probability  to  dejd 
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here  with  certain  products  of  the  nerve  cells,  \rhioh  have  bera  ex- 
creted in  the  content  with  the  tetanus  toxin,  and  have  then  enterNJ 
the  bile.  As  the  liver  is  also  able  to  destroy  the  tetanos  toxin,  we 
are  obvioaaly  dealing  here  with  two  synei^^tic  substanoes. 

Orrhotherapy. 

Richet  and  Hericourt  had  suggested  that  the  blood  of  animak 
which  had  i>a8sed  through  an  attti>ck  of  an  infections  iliseflse  mi^ki 
I>oB8es8  certain  curative  pro{>erties;  and  fallowing  them  I  was  the 
first,  working  in  conjunction  with  Lepp,  to  denmnstrnte  that  tiw 
blmxl  of  immunized  animals  contains  certain  HuKitnncefl  by  means  of 
which  other  animals  may  be  immunized  (188i|),  jiud  that  esf leoially  ia 
rabies  the  blmwl  of  dogs  which  have  been  made  refractory  to  the  di»- 
ejise  contains  substances  by  menns  of  which  other  animals  may  be 
j>rotect«'d  against  the  same  disease.  It  is  true  that  this  sabstenes 
di>es  not  act  after  the  disease  has  fully  declared  itself,  for  the  maaoo, 
as  haslieen  mentione*!  above,  that  the  nene  cells  are  then  alrejuly  daat- 
aged,  wLile  previous  to  tlio  outbreak  of  the  disease  the  anticorpnaclai 
present  in  the  blood  do  nr>t  f)errait  the  virus  or  a  [tart  of  it  ti>  rearh  lbs 
nerve  cells,  but  combine  with  it  in  thebhxxl  to  form  an  iunocnoos  md^ 
st-fiDce.  At  the  same  time  it  was  demonstrated  by  Charrin  aod  Bd^^l 
chard  tliat  the  antidobd  sulistances  in  the  blood  are  especially  coo> 
taine<l  in  the  serum.  To  obtain  an  antitoxic  serum  for  trrhnrwn. 
animals  munt  Urst  b«  immunized  against  the  disease,  as  was  finil 
snccesHfnIly  done  by  Behriug  and  Kitasato.  At  the  same  lime  I  also 
was  ex|H^rimenting  ahmg  similar  line8.  I  succeeded  in  curing  ani- 
mals (rats,  rabbits,  guinea-pigs,  and  dogs)  of  tetanus  by  means  nf 
carbilic-acid  injections,  and  then  after  various  ])eriods  of  time  used 
the  bhMKl  of  these  animals  for  curative  inoculations.  Some  of  tba 
animals  were,  in  f^u't,  ronde  immune  against  a  second  infection,  after 
having  passed  through  one  attack  of  the  disease;  and  in  the  blood  of 
these  ]>rotective  sulistauces  made  their  apj>earance  after  a  longer  or 
shorter  perifxl. 

The  experiments,  maile  on  December  Oth,  1889,  were  as  follows: 
Two  rats  were  iuociilatetl  with  tetanus,  and  at  the  same  time  treated 
with  carlK)lic-acid  injecttrnm.  These  animals  remained  immanewhUe 
the  control  animal  snccuiul>ed.  Blood  from  these  animals  was  ob- 
taine^l  eight  davH  after  recoven ,  and  injected  into  a  young  man  who 
was  suffering  from  a  grave  attack  of  tetanus  following  a  gaugrenoaa 
incise<l  and  contused  wound  of  the  thigh ;  the  result  was  negativB. 
At  the  same  time  two  rats  and  two  mice  were  inoculated  with  this 
same  blooil^  aftor  they  had,  together  with  the  control  animals,  been 
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arionsly  inoculated  with  tetaniiB  toxin.     One  mouse  and  one  rat 
[TOmaiiied  immuue.     Two  rabbits  also  escaped  as  a  result  of  inocula- 
tion, l)efore  and  after  infection,  with  blood  takeu  from  a  rabbit  that 
bkd  been  cured  by  carlx)lic-acid  injections  {Annnle»  de  V Ineiitnt  de 
Bacti^ruilf>tju\  Bucharest,  18i>2).     Be  bring  and  Kitasato  treated  fil- 
traies  of  tetanus  cultureH  with  trichloride  of  iodine  or  with  iodide  of 
potasaium  solution  (Roux  and  Vaillard)  by  which  means  its  poisonous 
At'tion  could  l>o  ])ro>;re9Bively  and,  definitely  attenuated.     Avery  weak 
toxin  thus  prepared  made  animals  immune  iifrainst  a  stronger  one, 
uul  this  against  still  more  virulent  toxins,  iintil  finallji'  large  quanti- 
tiN  oJE  toxin,  or  of  virulent  cultures,   could  be  injected  with   im- 
punity. 

i  have  frequently  repeated  tliese  experiments  and  have  found  the 
foll<mnj{  order  of  i>rocedure  the  best:  Six  rabbits  were  inoculated 
"witli  virulent  tetanus  cultures  to  which  had  been  added  O.C  c.c.  of  an 
0.18-per-cent.  solution  of  iodo-trichloride,  none  of  the  animals  show- 
ing any  aymptoms  of  infection.     Injections  were  then  made  as  fol- 
lows: foar  days  later  1  c.c.  of  tlie  same  solution,  six  days  later  1.5 
c.c.  n{  ft  solution  containing  0.125  per  cent,  of  iodo-trichloride,  five 
iIavs  later  2  c.c.  of  the  same  solution,  five  days  later  2.5  c.c,  five 
diivs  later  1  c.c.  of  a  virulent  culture,  one  week  later  2  c.c,  and  one 
week  later  again  2.5  c.o.  of  a  virulent  culture.     A  control  animal  died 
of  tetamis  thirty -six  hours  after  the  injection  of  a  small  quantity  of 
this  virulent  culture.     Kats  could  also  Ixi  made  immune  by  this  proc- 
ess.   At  this  time  a  horse  was  put  under  treatment  for  the  purijose 
of  supplying  antitoxin.     The  animal  was  inoculated  with  10  c.c.  of  a 
virulent  culture  containing  0.25  per  cent,  of  iodo-tricliloride,   after 
three  weeks  with  5  c.c,  and  five  daj'S  later  with  10  c.o.  of  the  same 
mixture.     The  animal  was  seized  with  a  temporary  stiffness  <if  the 
back  and  tail  and  with  trismus,  and  lost  iii  weight;    the  temperature 
rose  to  39'.     Four  days  later  these  symptoms  disappeared,  the  U^tn- 
perature  falling  to  37.5'.     An  injection  was  raatle  of  2  c.c.  of  aO.l- 
per-<^ut.  mixture,  after  five  days  1  c.c  of  a  0.0.5-per-ceut.  mixture, 
after  four  days  0.3  c.c.  of  a  virulent  culture,  after  four  days  again  1 
c.c,  and  at  the  end  of  four  days  more  1.5  c.c  of  a  virulent  culture. 
Twenty-two  days  later  an  intravenous  injection  of  a  vinilent  culture 
failed  to  produce  tetanua. 

My  own,  aa  well  as  Kitaaato's,  experiments  with  cultures  attonu- 
atetl  by  heating  were  negative,  although  the  heating  of  the  virus  of 
rabies  renders  it  suitable  for  immunization.  The  addition  of  an  iodo- 
potassium-iodide  solution,  on  the  other  hand,  gives  a  very  service- 
»b]e  mixture  for  immunization,  and  is  what  I  employ  at  the  present 
time  for  this  purpose. 
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tliv   »»j»m»'  u»*»>>>»»s»   \^»i"   UrtSi'   \H>on   iit4*  to 
|t1imu>>   <^u^  II  ^^«>  r.st«tM|  lltnl   ())<»  milk 

V^i»»%>  »4  M»>    H^***'      »'UuKi  u*»  Nxlnrh  AT**  «N*  to  1 

h»a  nl  ^iiklil^aiu,  »o  llini  !ln'\  i^^n  tv>  ]<tv»fitAJ4T  utaliflMl:  in  ti»^i 

I.I.  Inn'  .'f  nun«.<\Ui       l^ill^rlx  ,  xxv  nro  A)80«iB|g 

ti><tilHtll('i«il   l<t   nnli(«i\iii.  lliat  is  to  sh^  ,  attthelara  of 

litvtii,  Hi  niiloi  t.«  iil'tniu  antit<ixin  from  Iniywr 

lImiIi'iI  ill  llu'  Inst   j'latv  that  ni]>bits,  whioh  KjiW 

\4   tuiiiH   n   Kuf*'   uiixtun-   of  t*jiin   and   antitoxin,  Ihi'imii  inaa— 

rtKruiiNt  tlu'  iM>iftou  an  jmn^rtmHixely  less  antitoxin  Wid  mor»  traia  i» 

inj.uMisI       An«  r  two  iujwtioiiii  of  the  niixtiirp.  mWnt*  will 

nvjaivlilirs  nf  ii  \irul«*ijt  toxiu « ir ct .iture.     If  wf«nowinject  \m-^ — 

of  toxiii  at  iuttTvalt*  of  four  to  fifjjLt  days  we  vein  si>oq  obtabi  antn.- 
Hi»l»MNtMtMl*^^rre<' of  refra<'ioriiif-ss  to  the  toxin,  an<l  at  the  ntam  <i— 
tlio  foruiativiU  of  a  i«<?rof-|»tible  armnint  of  antitoxin  in  the  blood,    fc 
!h»>  dftvs  iiumeiliat*!ly  foUowinj;  tho  injtvtion  oC  t«>xin,  the  oT|;aBMB 
Ihvoum'H  somewJjat  wPAkeue^l  and  furnishes  less  antihixin  than  W 
fort>  th«*  injei-tion,  hut  within  a  few  da.\s  tho  pro«lnotiou  of  antitoom 
ini*rfas«^  aUive  what  it  wju*  1iefi»n^.     The  healthier  the  auinial,  and 
the  htiiui^tT  the  injVvtfMl  t«'xin  uhi^'h  the  animal  ciui  bear  without 
KUtTeriuK  from  marke«l  debility .  tho  ^nMterwilUie  the  qn&utity  of  anti- 
toxin manufaotnrcil.     l'ufi>rtnnat<'ly.  howevoT,  the  prodnctioii  of  anti- 
toxin nsn.'dly  Uvonic»s  dinjinished  with  time,  after  a  few  yeare,  due 
to  tho  iHHuiug  on  of  a  refrai'tor\  oouditiou,  Hualogoiis  to  Datoral  im- 
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tmunity,  as  tbe  animal  caDooi  he  infected  any  more  by  teiauus  aud  no 
linger  produce  tlie  slightest  amnuut  of  antitoxin. 

We  have   alreadj'   seen   that   the   organism   couiains    antitoxins 

igUDst  varions  infections.     These  exist  in  parts  already  formed  in 

iw  normal  organism,  aud  their  presence  aerves  to  explaiu  in  a  meas- 

irethe  phenomenon  of  natural  immunity;  other  antitoxins  are  formed 

in  certain  parts  of  the  organism  during  the  course  of  an  infectious 

disease,  and  still  others  are  formed  at  the  expiration  of  an  infectious 

disease.     Tetanus  antitoxin  belongs  to  the  latter  category.     It  rei>- 

reseiita  in  all  probability  that  substance  which  while  forming  a  part 

L    o(  the  normal  nen-e  cell,  is  at  the  same  time  a  means  of  protection 

H    against  noxious  matters.     It  is  not  by  any  means  a  product  of  the 

ietanus  Ikat^^illus,  as  liieger,  Roux,  Metelmikoff,  aud  others  lielieve, 

M  it  may  l)e  produced  iu  the  presence  of  toxins  without  bacilli.     It 

tis  ccrtaiuly  not  present  in  the  toxin  itself,  as  I  have  treated  and  de- 
Itroved  large  quantities  of  toxin  with  heat  aud  carbolic  acid  with- 
out lieiag  able  to  produce  antitoxin  from  it. 
According  to  Ehrlich  antitoxin  is  the  substance  which  combines 
with  tlie  toxin  in  the  ner?e  cell  itself  to  form  the  real  tetanus  poison. 
^  Itliink  that  we  are  at  ]iresent  not  justified  in  accepting  so  simple  an 
H  hyittjtLesis.     In  the  first  place  we  are  not  compelled  to  assume  the 
H  existeoce  of  a  specific  tetanus  poison.     It  is  sufficient  that  the  nerve 
H  cells  are  changed  in  such  a  manner  by  the  toxin  that  they  ac(piire  a 
V  peculiar  hyperexcitability,  which  gives  rise  to  tetanus.     Our  methods 
[     of  investigation  do  not  permit  us    to  determine  whether  with  this 
there  is  jiresent  a  jwisonous  substance  in  the  cell,  or  rather  whether 
certain  constituents  of  the  cell  substance  which  regulate  its  function 
liATe  been  peculiarly  changed  or  perhaps  destroyed  or  removed.     As 
legRnlM  the  formation  of  antitoxin  we  may  i»robably  assume  that  it  is 
imunl  at  the  point  where  the  toxin  acts  on  the  organism,  namely,  in 
tijfio'utral  nervous  system,  although  it  cannot  l>e  demonstrated  here 
ill  hrger  quantities  than  in  the  blood.     But  tljis  is  accounted  frrr 
V  the  fact  that  the  bltxHl  washes  out  the  formed  antitoxin  and  rebiiim 
it  Ju  solution.     My  explanation  of  the  formatiem  of  antitoxin  is  similar 
iotiiftt  of  Ehrlich,  namely,  that  it  is  formed  liy  the  resiHtauce  of  tiie 
DeiTft  cell  to  tlie  attack  of  the  toxin ;  tlie  cell,  as  a  result  of  rejieated 
attacks,  forming  and  excreting  an  excess  of  protective  material  which 
ciiX'ulates  iu  tlie  bhiod.     It  seems  probable  that  nf>t  only  the  central 
nervous  s^'stem  wages  war  <iu  the  toxin  of  tehtnus,  Imt  alno  titlier 
organs  and  secretions,  which  during  life  may  injure  the  toxiu,  hs  tlif 
bile,  the  liver,  and  e8]»ecially,  tis  has  l^een  shown  In  Brieger,  Kita- 
Bato,  and  Wassermann,  the  thymus  gland.     The  iutraijeritouejtl  in- 
jectioD  of  a  mixture  of  tetanus  toxin  and  thymus  extract  is  sufficient 
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to  render  animals,  especially  rabbits,  mice,  and  sheep,  immuoe 
the  toxin  and  cultures.     An  folIowH  ironi  the  moat  recent  teaehii 
the  explanation  of  this  is  not  that  the  thymus  extract  destroys  tl 
poisonous  substances  of  the  bacteria,  allowing  the  immunizing  sq 
stances  to  escape,  but  merely  that  the  thymus  extract  attenuates 
toxin,  which  is  now  unable  to  act  on  the  organism  l>y  prrxlinnng] 
tetanus,  but  only  stiuiuktes  the  more  copious  formation  and  excretio 
of  the  anticorpuscles. 

The  antitoxin  has  been  frequently  examined  chemically,  but 
far  nothing  has  been  denioustrated  except  that  (1)  it  does  not  iai 
probability  represent  an  albuminoid  body;  (2)  it  is  only  with  dil 
eulty  filtered;  (3)  it  is  rich  in  phoHphonis;  (4)  it  is  not  destroyed 
below  the  temjierature  of  Iwilin^  water,  and  is  therefore  more  stable 
than  the  toxin ;  (5)  it  does  not  exert  a  direct  irritation  on  the  organ- 
ism ;  {(>)  it  is  not  changed  by  the  action  of  carbolic  acid;  (7)  it  IB 
precipitated  by  aicohoh 

This  does  not,  however,  prove  that  antitoxin  is  altogether  non- 
poisonous.     Tiie  antidotes,  especially  of  the  alkaloids,  as  we  kno;^, 
are  as  a  rule  poisonous.     Any  antitoxin  is  to  a  certain  extent  antago- 
nistic to  disease,  as  only  animals  which  are  perfectly  healthy  iinil 
strong  ]irodiice  it,  and  if  they  l>ecom6  ill  or  weakened,  the  amount  of 
antitoxin  in  the  lilood  is  raytidly  reduced.     Nevertheless,  the  cases  of 
disease  following  chronic  infection,   as  in  syphilis,    in  wliich  tlie 
syphilitic  virus  is  no  longer  present  although   the  subjects  arc  iifi- 
muno  aj^uiust  a  new  infecticm,  seem  to  speak  in  favor  of  the  fact 
that  such  sefjuelfp  may  bo  dependent  upon  tlie  action  of  the  samesub- 
stiinces  whicli  fK-uasinu  the  immunity.     x\t  all  events,  nothing  of  this 
kind  has  yet  been  noticed  iu  man  after  the  use  of  antitoxin.     I  have, 
it  L^  true,  killo<l  rabbits  by  injecting  large  ciuantities  of  antitoxin,  and 
ntitod  ill  tliem  cachectic  symptoms  during  life  and  changes  in  the 
norvo  cells  idtt'v  death  ;  but  when  wo  think  how  much  antitoxin  circu- 
lates in  the  blood  of  our  senim  animals  for  years,  and  how  healthy 
they  ar(i  withal,  we  shall  Inb  cautious  in  arriving  at  a  premature  gen- 
eraliziatiun    from    those   exp<^rinierital    results.      The  exxilanation  of 
them,  indeed,  is  not  difricult  U*  iUuL     We  may  simply  assume  that 
till  nigh   mbust  aiiiinuls  may  manufacture  certiin  (]uantitie3  of  anti- 
toxin, ret-Jiu  them  in  the  system,  and  thrive,  this  same  antitoxin  will 
have  a  ileleterious  effect  if  the  animal  becomes  debilitated  from  any 
cause,  for  the  reason  (hat  tlieu  the  f^irmation  of  fresh  antitoxin  is 
arretted.     T1h>  antitr)xin  of  a  robust  animal  may  very  well  exert  a 
poisonous  iutiueuce  on  a  weaker  animal  or  on  one  of  different  kind 
or  cnnHtitutioii, 

To  judge  of  the  action  of  antitetanus  serum,  we  must  try  to  deter- 
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mine  iU  Btren^tb  by  means  of  a  test  toxin,  that  ia  to  eay,  a  toxin 
irhoBe  girength  in   the  fresli  state  in  known.     Unfortunately ,  how- 
ever, the  toxin  of  tetanus  is,  a»  we  have  seen,  not  very  Btnble,  bo  that 
it  must  be  repeatedly  examineil.     If  the  minimum  doa©  of  the  toxin 
wliicli  killH  a  moxi»e  ia  rated  at  0.5  mgm.,  a  serum  of  1 : 1,000,000 
would  mean  that  0.01  mgm.  of  this  serum  would  bo  Hufficient  to  pro- 
tect 1  ^m.  weight  of  mouse  from  th«>  miuimum  dose  (jf  the  tuxin.     The 
amount  of  this  serum  necessary  \o  immuuize  a  horse  would  be  about 
0.26  pa.     For  the  cure  of  a  case  t»f  tetanus  one  thousand  times  the 
amount  of  the  immunizing   doa©  wouhl  be  necessary;    thus   for  a 
kuman  subject  100  gm.  of  a  serum  1:1,000,000,  nljout  10  gm.  of  a 
flttum  1 ;  10,000,000,  or  2  gm.  of  a  serum  1 : 50,000,000.     This  serum 
i»  taken  from  the  horse,  like  the  diphtheria  autitoxiii,  nlMmt  eiglit  to 
fourteen  days  after  the  last  injection,  by  means  of  a  sterilized  caunula 
and  aspirating  syringe,  and  placed  in  the  ice-box  in  large  demijohns 
forooa^Iatitm;  then  the  serum  is  carefully  removed,  nnxod  with  0.5 
percent.  <<f  catIkjHc  acid,  and  one  per  cent,  in  volume  of  chloroform, 
'iwnitcan  be  kept  for  years  (having  now  become  very  durable)  in 
"^U-closed  bottles  iu  the  dark.     I    havi^  found,   however,   that  the 
wram  occasionally  li^jses  its  strength  rapidly  without  auy  assignable 
cause,  so  that  it  can  by  no  means  always  be  relied  on. 

Behring  thought  himself  justified  iu  a.siaumiug  that  the  mortality 
ol  tetauuH  would  l>e  reduced  from  eighty-seven  ]<i^r  rent,   to  altout 
t«renty-five  or  thirty  per  cent,  by  means  of  the  serum.     The  reason  for 
this  l^elief  is,  however,  not  very  clear  to  me,  as  we  are  able  to  effect 
a  cure  in  experimentid  animals  only  under  certaiu  ccmditions.     Ah  we 
have  Been,  the  results  obtained  in  the  ])revention  of  an  outbreak  of  this 
disease,  eaiiecially  among  horses  aud  cattle,  iire  nuich  more  cucoiir- 
aging.     In  mice  as  well  as  in  larger  auimals  we  have  bt^en  able,  by 
means  of  our  serum,  to  prevent  altogether  the  occurrence  of  the  dis- 
ease if  treatment  was  begun  a  few  hours  after  inft'ctiou.  and  to  cure 
the  animals  after  infection  by  toxin,  if  given  at  tlio  ouMct  nf  the  at^ 
tack,  in  small  doses.     But  like  Brieger  and  Kitasato,  I  have  l>een 
unable  to  save  the  animals  even  with  very  large  doses,  when    in- 
fection luul  taken  jilace  by  means  nf  spliuters  wliich  c-ontaiued  (he 
spores  of  tetanus.     Immunization  also  could  \m  obtained  (udy  in 
rare  instances  when  infection  was  produced  by  si^ore-ladeu  s])liuterH. 
Aa  now  tetauus  iu  man  ia  in  nKJnt  eases  due  tu  an  infrctiou  with 
era,  not  much  ia  to  be  expected  from  the   antitoxin   in  these 
Undoubtedly  there  are  also  cases  in  man  in  wliii*li  tlie  baeil- 
tetanus  soon  disappeai's  from  the  wound;  but  tlir  exjK'riTnents 
on  this  are  ojien   to   objection,  ff>r  the  renaun   that  when 
re  found  in  the  wound  it  is  probalile  that  they  are  hid- 
XVIL— 13 
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deu  in  some  nndiacovered  places.  At  all  events,  the  conditiona 
which  are  eucotintered  in  experimental  tetanus  will  in  all  i)Tobft- 
bilitj'  only  rarely  l»e  realized  in  natural  infection.  We  very  rarely 
meet  with  tetanus  in  man  produced  by  a  pure  culture  of  the  bacillus 
without  spores,  aud  more  infref|uently  still  a  pure  tetanus  iutoxi- 
cation,  but  these  are  just  the  cases  in  which  the  tetanus  antitoxin 
is  effective.  Theoretically,  it  is  easily  explained  why  infection  by 
splinters  is  so  difficult  to  cure  by  antitoxin.  From  the  splinter,  under 
favorablo  surroimdiug  circumstances,  iJrogressive  cultures  of  Ikacilli 
will  be  f firmed,  and  of  their  products  a  part  will  undoubtedly  be  neu- 
tralized iu  the  blood  by  the  injection  of  antitoxin ;  but  this  injectioa 
will  have  no  influence  on  the  tetanus  culture.  If,  as  is  the  case  in 
oxperimoutal  tetanus,  the  bacilli  could  be  destroyed  in  a  few  hours, 
the  evil  would  certainly  bo  eradicated;  but  this  is  not  the  caae  here, 
as  the  splinter  or  foreign  body  always  contains  sjiores  and  bacilli 
which  are  protected  from  the  action  of  the  organism.  Indeed,  I  was 
able  to  pivHs  splinters  which  liatl  caused  tetanus  iu  man  through  a 
long  series  of  animals  (guineji-pigs  aud  mice),  the  same  splinter  re- 
I>patedly  causing  tetanus  which  could  not  be  arrested  by  antitoxin. 
Only  in  rabbits  they  failed  to  clause  tetanus,  but  did  not  lose  their 
viruh'uce  in  rt'^pect  of  other  animak.  In  frogs,  on  the  other  hand, 
they  failed  to  induce  tetanus,  but  then  lost  their  poisonous  effects  on 
other  susceptible  auiniahi.  Acconling  to  this  the  frog  in  its  normal 
condition  possesses,  lit^sides  its  low  temperature,  some  peculiar  prop- 
erty which  destroys  the  tetanus  spores,  antl  which  proi«rty  becomea 
p(twerh»HS  when  tlie  auiuial  is  warmed. 

It  is  important  tliat  tlie  antitoxin  should  be  as  fresh  as  possible  and 
should  be  iujceted  iuas  large  a  i|uautity  and  as  frequently  repeated  as 
is  ft'asibh*,  in  onh'r  tliat  the  toxins  which  are  3'et  circuhitiug  in  the 
blfidd  may  1)b  destroyed,  ff»r  after  they  have  once  excited  an  undue 
irritability,  tetanus  will  occur.  Iu  such  a  case  there  is  jirobably 
mainly  a  vicious  ilistribntion  nf  the  molecules  within  the  cell,  in  eon- 
spfiuenco  fjf  which  the  action  of  the  antitoxin  seems  nil.  In  this  case 
tlicre  will  have  to  be  a  regeneration  or  change  in  the  altered  portion 
of  the  ct^ll  to  effcrt  a  cure.  As,  however,  according  .to  the  results  of 
ray  exppriniinital  researches,  individual  cells  only  are  affected  in  c-er- 
tain  cell  groups,  fresh  (juantities  of  hixin  will  affect  the  rest  of  the  in- 
tact cells,  inrreasiiigthe  tet^inns,  aud  the  antitoxin  will  be  serviceable  in 
uentrali/jug  the  fresh  amoinits  of  toxin.  We  have  of  course  ouly  an 
ira]>erfect  ideu  uf  thearaoimt  of  toxin  which,  in  a  given  cjise,  may  cir- 
culah>  in  tlio  bliwid,  and  accordingly  we  are  somewhat  at  a  loss  to  de- 
termine the  proper  ]»'rio<l  for  the  injection,  as  well  as  the  amount  of 
the  serum  necessary-.     Behring's  calculation  of  the  necessary  amoimt 
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of  antiioxia  is  of  very  little  value  in  tlie  treatment  of  human  tetanus. 
1  lielieve  that  it  is  proper  to  inundate  the  organism  continiiously  or 
rery  frequently  with  large  quantities  of  antituxiu,  but  this,  in  view 
of  the  high  pricre  and  the  dilficuUy  of  manufacture  of  the  senuU}  can 
hardly  be  carried  out. 

The  senuu  exercises  its  efifect  for  a  few  days  only,  as  the  antitoxin 
is  rapidly  eliminated.  For  this  reason  I  have  attempted  to  render 
the  action  of  the  remedy  more  positive,  by  injecting  together  with 
the  antitoxin  certain  increasing  doses  of  toxin.  The  toxin,  as  we 
have  8<^a,  is  certainly  able,  in  increasing  doses  and  mixed  with  anti- 
toxin, to  immunize  the  organism  against  tetanus,  an  effective  and 
{tcrmanent  immunity  instead  of  the  temporary  one  obtained  by  anti- 
toxin. Unfortunately,  however,  the  grave  tetanus  cases  run  such  a 
rapid  coarse  that  we  cannot  expect  great  results  from  a  gradual  im- 
munization. In  several  cases  I  have  seen  more  favorable  results 
when  using  injections  of  iodo-potasHiuin  iodide  or  carbolic  atud,  dur- 
ing the  intervals  of  antitoxin  injections,  this  practice  being  based 
theoretically  on  the  antidotal  action  of  carbolic  acid  and  iodine  on 
the  tetanus  toxin. 

Afl  a  general  thing  I  have  useil  antitoxin  in  larger  and  more  fre- 
qoently  rejjeated  dosps  than  any  other  of  whom  I  have  knowledge, 
always  naing  3()0  to  500  c.c,  and  I  have  also  achieved  fairly  good 
resnllB. 

It  is  not  a  matter  of  indiff^erence  in  what  part  of  the  body  anti- 
toxin is  injected.  The  nearer  it  is  injected  to  the  brain  or  to  the 
threatened  nerve  cells,  the  more  fissured  is  the  probability  that  it  will 
be  able  to  prevent  the  toxin  from  attacking  these.  The  path  from 
the  wound  to  the  brain  naturally  varies  in  length  in  different  eases. 
I  was  the  first  (later  lloux  and  Nocard  corroborated  me)  to  demon- 
atrate  that  when  the  toxin  is  injected  into  the  brain  of  the  animal, 
teiADQs  makes  its  appearance  mucli  more  rapidly,  and,  according  to 
Bou,  witli  |>eculiar  symptoms  of  cereWllar  irritation.  According  to 
my  experiments  in  1890  a  fatal  tetanus  occurs  after  subdural  injec- 
HoDfi  in  rabbits  in  al)out  twelve  hours,  lieiug  manifested  by  syiuptomB 
t»f  irritition,  a  temijerature  of  40°  C,  increased  respiration,  and  con- 
vulsions within  forty-eight  hours.  I  was  al»le,  however,  to  demon- 
strate the  presence  of  muscular  rigidity,  as  in  ordinary  tetanus.  Ac- 
tTjirding  to  Roux  and  Borrel  (luteruatitmal  Congress  of  Hygiene  at 
Madrid.  1S98.>  this  cerebral  tetanus  is  characterized  by  epileiitiform 
convulsions,  twitchings,  and  iiril\  uria,  while  ordinary  tetanus  is  char- 
ac^erize<l  by  the  tonic  muscular  contractions. 

All  animal,  immunized  by  antitoxin  injections  against  ordinary 
letADtia,  is,  according  to  these  authors,  not  immune  against  cerebral 
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tetanus.     "We  are  not  jufltifled  in  concluding  from  this  that  the  an(i- 
tosin  injected  sulicntaneoiifilv  doea  not  reach  the  cerebral  cells,  for 
otherwise  the  initial  stage  in  all  forms  of  tetauns  would  not  V.)e  amen- 
able to  a  cure  bj  thia  method.     The  only  correct  deduction  is  that 
when  the  aeruiu  is  hyj>odermaticaIl.v  injected  such  a  small  quantitj 
of  antitoxin  reaches  the  brain  that  it  is  unable  to  antidote  the  effect 
of  the  direct  injection  of  toxin.     Out  of  forty-five  guineji-pigs  aud 
rabbi  is  which  had  already  shown  some  symptoms  of  tetanus  for  & 
period  of  twenty -four  hours,  thirty -five  were  cured  by  the  intracranial 
injections  of  antitoxin.    Wlien  the  symptoms  were  not   too  violent 
we  were  able  sometimes  to  cure  animals  with  cerebral  tetanus  by  the 
usual  method.     Roux  aud  Borrel,  under  similar  conditions,  saved 
only  two  out  of  seventeen.     At  all  events,  the  injection  into  the  braii> 
is  more  advantxigeous  than  the  sul>cutaneous  niethml.     The  exfjeri- 
meiits  do  uotj  however,  prove  that  the  antitoxin  is  not  formed  in  the 
brain,  neitlier  that  the  cerebral  cells  cannot  l>e  immunized.     Tlie 
toxiiiH,  it  iH  true,  are  prevented  by  the  antitoxin  circulating  in  the 
bhiod  from  reaching  the  cerebral  cells,  but  the  fact  of  the  more  raiud 
immuuizatiou  and  cure  iu  cases  of  cerebral  inoculation  indicates  th^t 
tlie  cnrt'bral  cp11  forms  the  point  of  attack  for  tlie  toxins,  and  as  soou  as 
it  wiis  deractustratcd  that  the  cell  resisted  the  toxin  and  that  only  tLe 
normal  cerebral  sulistaucn  contained  antitoxic  material,  the  manufac- 
ture (if  Hutitoxiii  on  jtart  of  the  brain  not  only  could  not  lie  denied  bat 
even  l)ecame  tjuito  prnliable.      Metchnikoff  attempt*  to  exphiin  the 
effect  by  the  accumulation  of  leucocytes  and  destruction  of  the  tet- 
anus toxin  by  them,  but  this  is  an  hypnthesis  which  is  contrary  to 
all  f>.Kpfrienc6  in  t<4unus,  since  inflammution  and  irritation  caused  by 
the  bacillus  itself  usually  lead  to  an  attack  of  tetanus  accompanie+l 
by  an  aceumulation  of  leucocytes,  but  they  do  not  prevent  the  attack. 
If  we  iind  injpt'tions  of  brain  matter  active  some  time  after  infection, 
this  can  hardly  l>e  attributed  to  the  accumulation  of  leucocytes. 

Tizzdui  [Gmzt'thi  JtfjJi  Osfiitah\  March,  1898)  claims  that  he  is 
abln  to  overcome  tetanus  !»y  means  of  injections  of  pneunioct>ccu9  cul- 
tures. The  action  of  the  cultures  is  said  to  be  exceedingly  rapid, 
and  is  duo  to  the  similarity  oi  the  tettinus  toxins  to  those  of  pneu- 
uiouia.  This  effect  might  posailtly,  however,  l>e  explained  by  the 
leui-oeytoHis  caused  liy  the  pnoiiraococcu«.  The  results  of  experi- 
ments concerning  cereliral  tetanus  led  lloux  and  Borrel  to  resort 
to  intracerebral  injc'ctious  of  antitoxin.  After  trei>anning  over  the 
region  of  tlie  psychomotor  centre^*,  tliey  injected  the  antitoxin  in 
tiiis  region,  with  the  result  of  a  gradual  recovery  in  the  animals 
ex]>erimented  ujiou.  Tliese  experiments  were  not  made,  it  is  tnie, 
in  tetanus  caused  by  splinters  and  in  advanced  cases  of  the  dieeajse. 
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Obviougly  this  method  ie  preferable  to  that  of  subcutaneous  or  of 
intraperito'iieal   injections,  which  have  given  few  succewsful  results 
up  to  the  present  time.     The  essential  objections  to  the  effectiveDess 
of  the  antitoxin  method  in  certain  casee  of  hunmii  tetanus  are  not 
wlolly  overcome  Ity  the  scanty  results  of  intracereliral  injections. 
ETeawiien  this  method  is  reeorted  to  the  syinptoins  do  not  always  re- 
main gtationary,  and  the  results  are  not  always  absolute  or  absolutely 
coDvinciDg.     According  to  Koux  and  Borrel,  a  ceshation,  an  "  immo- 
bilization"  of  the  process,  is  noted  after  intracerebral  iujectious,  and 
if  tlie  disease  is  not  already  too  far  advanced,  this  will  gradually  if 
iK)t  immediately  pa«8  on  to  recovery.     Just  as  cerebral  iiTitation  is 
produced  in  animals  by  intracerebral  injections  of  tetanus  antitoiin, 
tills  occurred  also  in  the  few  cases  in  man.     The  injection  first  pro- 
dncfti  a  ffx^us  of  softening,  which  was  followed  by  cardiac  debility  and 
Jjk'i/cardia,  which,  however,  was  merely  temporary  in  two  cases, 
then  finally  psychical  excitement  and  mental  disturbtuice,  which  &\ao 
disappeAred  without  leading  a  trace.     The  gravity  f if  these  symptoms 
irottld  lead  xiB  to  resort  to  cerebral  injections  only  in  the  most  severe 
CslHes.     Cuiiously  enough  the  cases  on  record  in  which  this  method 
o{  treatment  has  been  employed  are  not  described  in  such  a  manner 
that  we  are  able  to  judge  fairly  of  the  gritvity  of  the  cafso.     Before 
we  can  properly  estimate  the  value  of  the  serum  treatment  of  tetanus 
we  most  hAve  detailed  reports  of  a  large  numljer  of  casos^  eHpecifilly 
of  those  in  which  all  the  characteristics  of  a  grave  and  nearly  always 
fatal  form  were  present,  that  is  to  say,  cases  in  which  violent  trismus 
occurred  within  the  first  week  after  the  injury.     It  must  in*  s.'tiil  of 
the  cases  up  to  the  pre«eut  time  that  different  men  have  wchrked  with 
semm  of  varying  strength  and  in  varying,  often  insufficient,  doses. 
The  most  eitenuively  UHed  prei>aration  is  jjrobably  tliat  nf  Beliring. 
Thia  can  lie  obtained  Inttli  in  tlie  fluid  and  in  tlie  <lry  f()rra.     The  dry 
preparation  contains  500  units  in  5  gm.     This  amount  should  be  dis- 
solved in  45  c.c.  of  water  at  a  temperature  tjf  40'  C     The  new  li'juid 
preparation  is  [lut  up  in  Ixjttles  each  of  wliich  contains  25  tw.  of 
serum,  the  contents  of  two  bottles  having  500  units.     This  dose  should 
be  injected  as  soon  as  possible  aft+3r  the  ap]>earance  of  the  Hyuii>toms. 
For  children  half  the  tjuimtity  is  sufficient,  namely,  25  gm.     On  the 
followimt  days  the  injection  is  to  1>0  re|ieated  with  luilf  the  dose, 
)  ai        xic  serum  of  Roux  and  Vaillanl  is,  according  to  our  experi- 
I'      oi  about  equal  strength,  while  that  wliiuh  in  pro])ared  in  our 
ttitaie  at  Bucharest  is  alxjut  one-half  as  Htrttng,  and  the  \>re- 
>  sent  us  bj'Tizzoui  and  Cattani  is  al^out  fifty  tiinoH;  we;iker. 
is.  preparations  are  made  by  the  Britiwli  IiiHtiiiih'of  Prrvcii- 
y  al»o  by  geveral  manufacturers  in  America  and  England. 
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The  serum,  Just  as  in  the  case  of  diphtlieria,  m  injected  with  aII 
antiseptic  anil  aseptic  precautions.     I  employ  a  syringe  Loltliiig  30 
gm.j  wWch  is  first  sterilized  by  boiling;  when  injections  are  to  be 
given  on  several  auccessive  days,  it  in  sufficient  to  wash  the  syringe 
with  hot  distilled  water,  alcohol,  and  a  three-i>er-cent.  solution  of 
carbolic  acid.     The  cannula  is  sterilized  by  immersing  it  in  oil  heated 
to  150""  C.     The  skin  is  sterilized  by  scrubbing  it  with  alcohol  and 
corrosive  sublimate.     The  lower  part  of  the  back  of  the  neck  is  to  be 
recommended  as  the  place  of  injection.     I  apply  a  light  cotton  dress- 
ing over  the  point  <:)f  injection.     Sometimes  the  injection  is  followed 
by  a  temporary  diffuse  papular  erythema  accompanied  by  a  slight 
general  nervous  disturbance.     Over  400  gm.  of  serum  have  beeu  in- 
jected by  rae  within  four  days,  without  any  bad  results,  in  a  uumlier 
of  cases.     Behring's  view  on  the  dose  to  be  administered  in  mao  in 
individual  eases  seems  to  me,  as  we  have  seen,  incorrect,  and  I  cannot 
suffitneutly  lay  stress  on  the  advantages  of  injection  iu  the  most  rapidi 
manner  of  large  doses  of  the  moHt  concentrate*!  serum.     Thus  we  find 
in  the  case  of  diphtheria  iu  Bucharest,  where  we  administer  about 
double  the  dose  of  antitoxin,  that  our  statistics  show  noticeably  better 
results  tlian  those  from  foreign  countries. 

Let  us  endeavor  now  to  determine  what  results  from  antitoxin 
treatment  we  may  Gxjject,  according  t-o  the  gravity  of  the  case.  In 
the  first  place  we  look  for  recovery  in  those  cases  in  which  the  dis- 
ease makes  its  appearance  one  week  after  the  injury  and  is  fully 
developed  within  forty-eight  hours.  To  this  category  Iwlong  the 
cases  of  Bimx  and  Vaillard,  Douglas,  Bruns,  Limd,  and  Erdheini, 
which  elided  fatally ;  only  one  case  of  the  kind,  that  of  Weischer,  seems 
to  have  recovered,  which  would  give  us  one  cure  out  of  ten  cases. 
Treatment  liy  antitoxin  can  therefor©  hardly  be  regarded  as  effective 
in  these  very  grave  cases. 

In  other  sc>mewhat  less  grave  cases  oo  the  other  hand,  which  pre- 
vious statist ioH  have  shown  to  have  a  mortality  of  88  per  cent.,  the 
treatment  with  antitoxin  seems  to  have  afforded  better  results.  Ac- 
cordiug  to  Hoddaeus  the  mort^dity  in  98  cases  of  tetanus  after  treat- 
ment by  autitdxiu  was  41.8  per  cent.,  which  would  mean  a  reduction 
of  about  one-half.  It  is  true  that  many  light  cases  were  included  in 
these  statist  I  L-s,  and  other  remedies  were  also  used  besides  the  anti- 
toxin. \\t)  also  cannot  deny  the  fact  that  many  cases  in  which  death 
followed  the  injections  of  antitoxin  were  not  pubUshed,  so  that  Hed- 
daeus'  statistics  are  to  l)e  accepted  with  great  caution. 

In  this  relation,  the  rei)orts  of  cases  iu  which  Tizzoni's  antitoxin 
was  emi>loye,d  are  moat  instnictive. 

Between  1891  and  18')3  I  collected  ten  cases,  which  were  treated 
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V  Tizzoni's  antitoxin.  In  the  greater  number  of  these  cases  the 
amomit  injected  was  from  1  to  2  c.c. — an  altogether  iiiBufiicient  doas, 
and  ill  spite  of  this  nine  recoveries  out  of  ten  cawes  were  reported. 
Here  obviouslv  the  fatal  canes  have  not  been  published,  for  even  when 
defies  of  several  hundred  cubic  centimetres  of  a  stronger  antitoxin 
were  emi)lo^ved  the  mortiilitjr*  was  over  thirty  per  cent. 

Id  Wagner's  latest  collection  of  cases  we  find  thirty  cures  and  six- 
teen deaths,  a  mortalitj'  therefore  of  about  thirty -five  per  cent.  We 
breno  reason  to  aufl|)ect  that  uany  of  the  fatal  cases  were  not  in- 
cluded in  these  statistics. 

My  own  experience  with  antitoxin  treatment  is  covered  by  seven 
oases,  one  of  which  probably  represented  the  gravest  form.  A  gar- 
dener suffering  from  a  deep  wound  of  the  foot,  soiled  with  dirt,  was 
taJjen  on  the  eighth  day  with  jnarked  trismus,  and  on  the  third  day 
of  the  disease  there  were  complete  stiffness  of  the  spinal  column,  in- 
rolring  the  muscles  of  the  arms,  rise  of  temperature,  and  frightful 
respiratory  and  reflex  spasms.  The  patient  received  an  injection  on 
the  first  day  t)f  40  e.c.  of  our  serum  obtained  from  au  immunized 
cow,  and  on  each  of  the  following  three  days  one  of  60  c.c,  receiving 
alt(^ether  in  nine  days  380  c.c.  Marked  erythema  appeared,  but 
there  was  a  surprisingly  rapid  improvement  followed  by  recovery. 
On  the  following  day  a  new  case  occurred  in  the  same  institution 
in  the  person  of  a  hostler  with  deep,  small  fissures  in  the  skin  of  the 
soles  of  the  feet,  with  dirt  and  slight  ichorous  supiiuratiou  at  the 
bottom  of  the  wounds.  There  was  complete  trismus  with  opisthot- 
onos on  the  fifth  day,  aggravatetl  by  reflex  spasms,  and  a  rise  of 
temperature.  Daily  injections  of  serum  were  given,  the  man  receiv- 
ing in  eleven  days  405  c.c.  of  the  Bucharest  serum.  A  perfect  cure 
was  obtained  in  seventeen  days.  In  a  third  less  severe  case,  cure 
was  obtained  with  320  c.c.  of  antitoxin  in  ten  days.  In  a  fourth  case 
presenting  total  trismus  and  opisthotonos  with  frequent  spasms,  the 
disease  had  developed  gradually,  infection  having  occurred  through 
erosions  on  the  feet.  On  the  eighth  day  injeetioiiH  were  l)egxm  and 
were  continued  twenty  days,  altogether  360  c.c.  of  serum  lieing  used. 
As  a  result  of  the  serum  injections,  a  constant  improvement  in  the 
symptoms  was  observed,  the  temi>erature  fell,  and  a  msirked  relaxa- 
tion of  the  miusclee  in  the  neighborhood  occurred,  a.s  well  as  a  great 
improvement  of  the  general  condition.  Recovery  took  place  at  tlie 
end  of  thirty-two  days,  although  a  very  noticeable  Htifl'ue.ss  of  tbe 
lower  extremities  remained.  At  the  end  of  three  weeks  there  was  a 
slij  relapse.  The  fifth  case  was  a  severe  one  in  which  the  disease 
de  ped  eight  days  after  the  injury.  Tlie  Hymptoms  were  complete 
opisthotonos,  and  muscular  spasms.    Each  injection  of  semm 
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wag  followed  by  marked  impTovement,  aud  a  cnre  was  obtaioe^l  in 
twenty  days,  after  260  c.c.  had  I>e€in  employed,  only  a  slight  »tif  uess 
rBinaining.  In  contrast  to  these  results  wiis  one  case  of  well-inarietl 
gangrene  of  the  thigh  following  a  cnntusiou,  in  which  de-ath  occurred, 
nothing  liaving  been  done  for  the  wound  nor  any  kind  of  operatioD 
undeTtnken.  Four  otlier  patients  suffering  with  tetanus  who  con- 
tracted it  at  the  same  time,  and  were  not  treated  with  antitoxin,  kuc- 
curabed  to  the  disease. 

As  regards  the  activity  of  the  various  semra  preparations,  mv 
impression  is*  that  the  Paris  product  gives  especially  good  resuitfl. 
Our  own  preparation  also,  which  according  to  our  experinienbi  is 
aVjoiit  om^-half  as  strong,  gave  very  good  resalts  in  my  hands,  after 
I  began  to  use  it  in  larger  doses  than  others  had  done  before.  J 
can  truly  say  that  our  senim  administerecl  in  large  doses  has  given 
the  best  results  hitherto  obttiined.  The  later  preparations  of  tbe 
Paris  seiTim,  according  to  the  sources  to  which  I  have  access,  have 
given  something  laelow  forty  percent,  of  cnres,  while  Behring's  prepar- 
ation gave  about  the  same  percentage  or  maybe  a  little  higher.  Dur- 
ing the  i>reseut  year  three  cases  of  tetanus  have  been  treated  with  in- 
tracerebral injections  of  antitoxin  after  the  method  of  Ronx  and 
Bnrrel,  Two  patients  recovered,  while  one  died  in  sjjite  o(  this 
treatment.  The  first  case  was  ©Wdently  a  grave  one,  but  not  of  the 
most  severe  type.  The  symptoms  were  distinctly  marked  five  da>8 
after  its  cmnmencemeut,  trismus  and  opisthotonos  being  present  with 
acceleration  of  tlie  pulse.  The  skull  was  opened  by  a  trei>hine  8  mm. 
in  diameter  ajjplied  over  the  foot  of  the  second  frontal  convolution, 
and  several  cul)ic  fpntiinetrps  of  antitoxin  were  injected.  The  contrac- 
tions seemed  to  Ix^fomo  "fixptl,"  so  to  sjieak,  by  the  injection  ami 
then  gradually  disappeareil.  But  tun  trismus  and  ojiisthotonos  were 
present,  it  is  (lifticidt  to  juilge  wlietlier  the  injection  "  fixed"  the  spasm ; 
tit  all  evouts  it  was  not  followed  by  rapid  improvement.  Tachycardia, 
mild  delirium,  insomnia,  aud  oliguria  increased,  and  only  on  the 
sovputh  day  ufti^r  the  iujeetitins  had  Ireen  commenced  improvement 
gr^ulually  took  phl<^o.  A  very  grave  case  ended  fatally,  and  in  a  third 
case  which  developed  gradually  a  cure  was  again  obtained.  In  the 
]a«t  rase  IKJ  c.<',  of  acmni  was  also  injected  subcutaneously  in  addi- 
tion tt>  tlio  intracranial  injection.  This  latter  case  proves  even  less 
than  tlif  first  the  sui>eriority  of  this  [jrocetlure,  which  as  we  have 
spcn  causes  tein[»nntrv  psychical  disturbances  and  a  focin*  of  soften- 
ing in  the  brain.  Thooretically,  it  must  of  course  be  assumed  that 
tlii^  iiijf^ctinii  of  fiDtitoxiu  into  the  brain  will  have  ft  more  rapid  and 
cnncpntratnd  <'lT<'<-t  than  if  the  sernni  is  sulicutaneoiisly  or  intrave- 
nously adininistored.     We  are  able  to  cure  animals  with  greater  cer- 
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ky  by  trephining  than  by  snbcutaneone  injection,  but  in  natural 

lus  other  factors  are  i)resent  which  exert  great  influence  on  the 

tivity  of  the  antitoxin.     As  a  matter  of  fact,  two  further  cases  of 

tktiacerebral  injections  have  very  recently  been  reported,  and  to  these 

1 1  may  add  a  personal  olwervatiou,  all  three  of  which  ended  in  death; 

^in  two  of  the  cai^es  the  Bymptoni«,  especially  the  contractions,  in- 

jenased  in  extent  and  intensity  after  the  injection.    Ab  an  explanation 

[these  symptoms  as  well  a.s  of  the  complications  which  occur  after 

rfiift  mtracranial  injection  in  man,  w©  bhould  perhai>H  take  into  ac- 

coaaltbB  L)acterial  as8t>ciation,  the  eusceptibility  of  the  human  brain, 

and  also  the  repeated  entrance  into  the  circulation  of  larj^e  cjuantities 

oftoiiD,  which  does  not  take  place  after  the  antitoxin  has  been  in- 

iectetl  into  the  circulation, 

h  fonclasion,  we  may  eay  tliat  the  treatment  with  antitoxin  as 
welJas  its  intracranial  injection  must  Ije  looked  upon  as  a  uiarkod  ad- 
vttDce,  but  it  should  not  restrain  us  from  making  use  of  other  well- 
tried  remedies. 
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Introduction. 


Tfliterm  "caticcr,"  after  having  in  the  past  tind©Tp;oiie  repeated 
changes  of  meaning,  is  now  uaeil  in  such  dilferent  BeuHes  that  it  in 
D^^'Msary  for  thoKe  who  employ  it  to  state  precisel.v  what  they  uicim 
"J  it   In  the  popular  Benae^  every  malignant  neojilaBm  is  &  eaut-er. 
Id  medicAl  science,  however,  the  term  is  usually  restrictetl  to  certain 
maligDautneoplasma,  vk.,  to  those  uf  epithelial  origin;  and  this  is  the 
sense  in  which  I  employ  it.     This  view  of  tlie  origin  of  cam-er,  wliich 
»e  owe  chiefly  to  Waldeyer  and  Thiersch,  haa  replaced  tlie  older 
"wWne of  the  connective-tissue  origin  of  the  disease,  as  iJrojKnnided 
■'}' Vircbow  and  his  followers.     Even  Coruil,  who  for  so  many  veiirH 
alijj  ai>held  the  latter  dcxjtriue,  is  now  convinced  of  its  error.     Hence 
•"6  jnnst  look  to  preexisting  epithelial  cells  for  the  germH   wlipnee 
OMoere  arise.     It  is  necessary  to  insist  uyxm  this,  because  some  luid- 
Gft pathologists  (Huge  and  Veit,  Kihbert,  ami  others)  still  ufiLold  the 
4iident  doctrine.     By  Yirchow  the  connective  tissue  was  regardeil  as 
411  indifferent  matrix,  whence,  under  certain  conditions,  any  tissue 
might  arise  ijnttaphHia).     This  doctrine  ignores  the  s]>ecifieit\'  of  the 
(uene  elements  which   embryology    has   revealed.     In   the   normal 
ontogeny,  a  derivative  of  one  germ  layer  never  develops  a  stnietiire 
originally   derived  from  another;    thus  ejjithelial  elements   ahvHVS 
remain  within  their  own  tyjje  and  never  originate  connective-tissue 
structures,  and  vice,  versa.     In  fact,  after  the  differentiation  of  tiie 
bla«t<xlermic  layers  no  wholly  indifferent  cells  are  ever  fornicd;  tliat 
Ib  to  Ray,  no  cells  are  formed  like  those  of  the  monda,  whence  any 
Btructure  may  finally  develop.     Cells  suhsefiueiitly  arising  can  only 
develoi>  certain  tissues,  viz.,  those  which  are  normally  derived  from 
the  germ  layer  whence  they  originate.     In  the  development  of  patho- 
logical new  formations  the  same  law  is  observed.     There  are  among 
neoplasms  no  transitions  from  one  s]>ecitic  tissue  type  in  another;  in 
short,  the  metaplasia  of  Yirchow  does  not  exist. 

Cancers  are  almost  invariably  "  pure"  tumors ;  that  is  to  say,  their 
eJtBcntial  elements  all  belong  to  but  a  single  tissue  type — the  epithelial; 
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it  is  most  exceptional  to  find  other  tissue  types  (cartilage,  bone,  etc) 
represented  in  their  structure.  Hence  it  may  be  inferred  that  the 
disease  rarely  arises  in  connection  with  embryonic  develo])mental 
anomalies. 

Briefly  stated,  the  chief  features  of  cancer  are  as  follows : 

The  disease  begins  as  a  small,  solitary  nodule,  which,  aa  it  in- 
creases, interpenetrates  the  surrounding  structures,  and  eventually 
completely  destroys  them. 

It  has  a  power  of  persistent  increase,  which  nothing  can  stop- 
Slowly  and  stfiadily,  but  relentlessly,  it  invades  wider  and  wide^ 
sa-eati — regariUe-SH  of  the  requirements  of  the  part  and  of  the  organisP* 
jw  a  whole.  Moreover,  the  disease  is  malignant.  I  Lave  obser^'et^- 
tliat  some  confusion  exists  as  to  the  precise  meaning  of  this  term.*^ 
It  can  hardl>'  he-  maintained  that  the  essence  of  malignancy  lies  iu 
tlie  mere  power  of  pei-sistence  ami  tbe  abnormal  proliferative  process, 
a.s  I  was  once  inclined  to  lielieve,  for  this  is  a  property  common  to 
all  tumors,  malignant  and  nou-maliguant.  It  is  rather  in  the  prop- 
erties kuowTi  as  "ilisseminatiou,"  and  its  conseiiueuee,  "recurrence," 
that  the  essence  of  malignancy  is  comprised.  The  disseminativeuess 
of  certain  neoplasms  i.s,  however,  largely  of  the  nature  of  an  acciden- 
tal occurrence;  that  is  to  say,  it  is  chiefly  dependent  ufxtn  \ocsl\. 
structural  peeuHaritie.s,  which  render  it  easy  for  the  constituent  i>ro- 
liferous  cells  to  get  access  to  and  to  be  transported  by  the  ailjaceut 
lyiiil>]iatica  and  liltjod- vessels.  This  explains  the  great  variability  iu 
the  degree  of  niidignancy  that  is  so  frecjuently  witnessed.  Moreover, 
it  ex]>liiius  "recurrence"  and  its  variability;  for,  as  we  learn  from 
recent  o[)erative  exjierieuce,  but  for  k>cal  dissemination — chiefly  of 
the  latent  kind — tnaligiiant  tumors  would  be  aa  easily  curable  by 
operation  as  their  non-maliguaut  congenei-s. 

As  the  disease  progresse-s,  a  noticeable  tumor  is  after  a  time 
formed ,  wlii<'h  grows  and  is  nourished  like  a  normal  part  of  the  Ixnly. 
Yet,  in  return  for  the  untrinient  thus  supplied,  it  contributes  uothing 
serviceable;  fuuctiouless  aud  redundant,  its  relationship  to  the  rest 
I  if  tln>  organirtiu  ditfers  but  little  from  that  of  parasitism. 

It  is  a  ]>Rculiiirity  of  cancerous  tumors  that  they  are  leas  stable 
than  normal  jiarts;  moreover,  they  seldom  attain  very  large  size. 
This  is  owing  to  the  supervention  of  degenerative  changes,  which 
usuiilly  eventuate  in  intractable  forma  of  ulceration,  whence  deep, 
s|)readiug  excavu,tiou.s  result. 


*Tli(i  ferm  iisclf  is  u  relic  of  tlic  superstitioti  of  tlie  Middle  Ages,  wben  it  wm 
ujiplied  to  wTtftin  iiilmcttiliilc  tiiseaaes,  nnder  tbe  belief  that  these  were  due  to  the 
special  infliicticc  of  mjilitjn  or  evil  spirits. 
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Sndi  is  tbo  gi-eat  tenacity  of  lifo  and  the  wonderful  iiroliferative 
power  of  even  the  moHt  diminutive  fragmenta  of  cjineer ;  that  when 
ftny  of  tbes©  are  left  behind  after  operation — as  ia  usually  the  case — 
they  only  too  frequently  constitute  fresh  eentrea  of  disease.  In  thia 
way  most  of  the  phenomena  of  "  recurrence"  may  be  explained. 

Another  remarkable  property  of  cancers  ia  their  power  of  dissemi- 
nation, whereby  new  and  independent  growths  similar  to  the  primary 
one  spring  up  in  parts  having  no  direct  continuity  with  the  original 
duease  (adjacent  lymph  glands)  and  in  (^uite  remote  x)art3  (liver, 
hags,  bones,  etc.). 

Left  to  itself,  cancer  almost  invariably  ends  in  death.  As  the  dis- 
ease progresses  the  patient's  health  becomes  seriously  impaired, 
caclexia  supervenes,  and  after  a  variable  period — usually  of  from  one 
^^  fire  years — death  ensues  from  asthenia. 

Historical  Review. 

We  learn  from  the  works  of  Hippocrates  that  even  at  this  remote 
period  medical  men   were  actiuainted  witU  the  cardinal  features  o( 
caucerous  and  other  tumors ;  which  seem  then  to  have  been  much  the 
same  im  they  now  are.     The  disease  is,  therefore,  of  great  antiquity. 
%  Galen  and  his  followers  the  tumors  '"propter  nafutnm'' — which 
comprised  all   that  we  now  include  under  the  term  "tumor,"  and 
many  other  conditions  besides — were  believed  to  result  from  the  accu- 
mnlation  of  one  or  other  of  the  various  humors,  eat'h  of  which  gen- 
erated its  corresponding  kind  of  tumor.     Of  these  humoral  tumors, 
those  of  the  group  called  "mnVf^w" — which  eml>raced  cancer,  and 
nearly  corresponded  with  what  we  now  understand   by    the  wort! 
"tumor" — were  believed  to  arise  from  the  accumulation  of  atrabile 
{'*cancfTab  afrahile"). 

Many  long  centuries  of  stagnation  and  black  HU]>Grstitinn  olaijsed 
before  the  doctrine  of  the  humors  was  overturned  by  the  discovery  of 
the  circulation  of  the  blootl  early  in  the  seventeenth  century  (Harvey, 
Malpighi,  Leeuwenhoek,  and  others). 

In  place  of  the  humors,  the  blood  was  now  regarded  >us  the  true 
source  of  the  disease. 

Early  in  the  eighteenth  century  the  Cartesians,  with  Boerhaave  at 
their  head  {**  marhns  e-sf  vifa  praitr  mitnram'"),  ascribed  the  origin  of 
all  tumors  to  the  newly  discovered  lymph — a  derivative  of  the  blood. 
Cancer  they  regarded  as  the  outcome  of  vitiated,  de]traved,  or  degen- 
erated lymph. 

Dix'trines  of  this  kind  continue  to  hold  the  field  until  the  time  of 
Hunt*'r  (1728-93) .     With  his  advent  we  begin  to  discern  the  lii-st  rudi- 
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meutfl  of  modem  conceptious  emerging  from  the  aocient  chaos.    Br 

fttudying  the  atnieture  of  tumors,  Hunter  recognized  their  afliiiiti« 
with  the  normal  tisauea ;  whence  he  maintuineili  they  arose  by  a  modi' 
fication  of  the  formative  process.  This  was  a  great  advance  on  pre- 
vious nleiui.  H6  thus  hiid  the  foundations  of  the  anatomieo-patio- 
logiciil  Htndy  of  liunorH,  which  were  Bubsetiuently  strengthened  and 
extended  hy  Bichtlt,  Laennec,  Abemethy,  Cmveilhier,  and  others. 

At  thitt  juucture,  early  in  the  nineteenth  century,  the  current  of 
thought  was  suddenly  interrupted  and  changed  hy  the  appearance  on 
the  sceue  of  the  impetuous  Broussais.  His  doctrine  was,  that  aU 
tumf'rs,  including  cancers,  were  but  forms  of  chronic  inflammation 
coiiHeiiuent  on  orgHuic  imtatiou.  The  extreme  siniidieity,  compre- 
heuHiveneas,  and  positiveness  of  this  brilliant  generalization— sod- 
douly  spniHg  nii  a  Hcimtiiic  world,  h(>aitatiug  between  the  old  humoTftl 
doi-trtn(^H  and  tlin  iiusceut  aurttomico-jiatlinlogifid  teutatives — capti- 
vat4?d  every  <  mo,  and  the  Broussaisian  system  became  supreme  in  an 
iucrodibly  slnu-t  timt'.     But  its  supremacy  was  short-lived. 

What  morn  than  anything  else  contributed  to  its  downfall  was  tlie 
application  of  the  microsicope  to  the  study  of  living  things.  To  this 
iiwtrunirut  and  its  rm-ohitions  we  are  indebted  for  the  two  great  doc- 
triui's  nf  iui>d<'rn  lurdical  scieuw^the  cell  theory  and  the  germ  the- 
ory. The  far-reaching  importance  of  the  revolution  thus  effected  i8 
oven  now  by  no  moans  duly  appreciated.  It  might  be  thought  that 
Hio  liJHtnry  tif  tlit^  invoiitiou  of  an  instrument,  which  Inis  done  so  much 
to  Bulfirge  tlip  fiftld  of  knowledge  as  the  microscope,  would  be  a  theme 
for^vory  ono;  but.  a^  a  matter  of  fact,  the  discovery  is  shrouded  in 
obsi-urity.  It  is  l)elii'vod  tlmt  the  earliest  compound  microscope  was 
iiuuhi  by  JansoDs,  a  spectaele-maker  of  Middleburg  in  Holland,  near 
thi*  en<l  of  till''  sixtepnth  ceuttiry.  One  of  his  instruments  was  eihil>- 
iti'd  in  Londnn,  by  Drolibel  uf  Alkmnar,  early  in  the  seventeenth  cen- 
tury (1(117).  Ihifnrtunately  it  was  imi>08sible  to  see  clearly  with  this 
instrnrnotit,  wlw'ti  iiigh  inngnifying  powers  were  used,  owing  to  the 
ilisturliitiiLi  inflmMice  of  ohromatic  and  S[iherical  aberration  ;  hence  the 
fniiipound  )nii'roscnjH>  was  at  first  merely  a  scientific  toy.  It  took 
ninn'  than  two  conturies  tc>  overcome  these  defects.  At  length,  early 
in  tlii>  iiiriori"<>ntli  rcntnvy— thanks  Ui  the  skill  nf  Selligues,  Chevalier, 
Listor,  ruwl  "IIkts  -these  difficulties  were  surmountetl.  In  1830  a 
vt^illy  ><orvic'»\iblo  ronii>oniid  mifrnscope  was  at  last  produced;  and 
with  its  aid  n,'itur:diHt>«  nhortly  afttTwards  began  to  explore  the  minute 
stnichivf  of  orgaTiic  forms,  as  Newton  had  long  before  predicted. 
Thns  tin*  Hrirnc*^  of  hi^lology  was  born,  which  subsequent  improve- 
imntrt  in  optical  aivpliancos  and  a  better  technique  have  advanced  to 
itB  iM'Ofloiit  remarkable  state  of  perfection. 
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With  ibis  Dew  aid  the  cellolar  atructtire  c  f  (ii-giinized  beings  was 

ere  loug  disooverecl.     For  the  famous  Cell  thecn-y — which  must  be 

ruked  amon^  the  moat  important  steps  by  which  the  science  of  biol- 

ogT  bag  ever  V»eeu  advanceil— we  are  indebted  to  the  vegetable  mor- 

{iliologist  Scldeiden ;   and  shortly  afterwards  Schwauu  demonwtratetl 

<i»H  Hpplicability  of  his  generalizations  to  the  aninuil  world   (1838), 

lu  tlie  very  saiue  year  the  jmblicHiion  of  Midler's  iiuportaut  work  ou 

^^  oriinn  of  tumors  established  the  cellalnr  nature  of  cancer  and 

<^er  ucvjplasms.     Mt>dem  conceptions  as  to  the   i)athogeneBia  of 

^lUHrira  date  from  this  period. 

lUiiUer  believed  that  the  constituent  cells  of  tumors  were  derived 

""■^tji  a  formative  fluid  exuded  from  the  blood  (hkii<fema)[  which  was 

'•'^t.liiuij;  but  the  ''coagulable  lymph"  of  Hunter  under  another  name. 

^^'  ascribed  the  origin  of  cancer  and  other  neoplasms,  and  their  varia- 

*^"«3s  inter  ne,  to  aberrations  of  the  force  iulierent  in  this  i>riraordial 

^'^Vjst&nce,  causing  the  resulting  cells  to  deviate  from  their  usuid  evo- 

,    ^ion.     Miiller  strongly  insisteil  on  the  correspondence  between  the 

,  ^Xelopment  from  the  embryo  and  tlie  pathological  ueojdastir'  [urnceHS. 

^^^t  is  one  and  the  same  ptiwer  which,  beiiig  maiutjiined  coutiimously 

^^m  the  germ  to  Uie  latest  period  of  life,  determines  all  organic 

^^>mation." 

Paihohtgical  cells,  he  maintained,  diflfered  from  physiological  cells 

^**Iy  in  respect  to  the  degree  of  evolution  ultimately  attained.     The 

^^rwion  <»f  neoplasms  into  two  great  classes,  accoriliug  as  their  stnic- 

^Ure  resembled  mmnai  tissues   {ftnmolutjous),  or  differed  from  them 

yheto'ciogoits),  Miiller  completely  rejected.     "It  is  eiindent/'  he  says, 

*tluit  no  division  of  pathohjgical  structures  into  homologous  and 

heterologous  can  be  established.     Sucli  a  classitication  is   formed 

vithoat  any  knowledge  nf  the  structure  of  morbid  growths  and  is 

(bilDded  on  blind,  gratuitous  hypothesis.     Tlie  most  iimocent  growths 

do  not  dififer  in  their  minute  elements,  nor  in  their  origin,  from  the 

most  mnlignant  ones." 

The  establishment  of  the  cell  theory  gave  an  immense  impetus  to 
patliotogical  histology,  and  a  vast  mass  of  new  data  soon  accumu- 
lated. Theae  Virchow,  twenty  years  later  (IRoS),  pounced  upon  ;  and 
ritli  wonderful  insight,  skill,  and  energy  he  elaborated  them — to- 
ler  with  iudejiendent  obsprvations  — into  a  kind  of  new  cell  theory, 
which  «till  prevails.  Virchow's  influence  on  modern  conceptions  has 
so  great  that  it  will  lie  uecesHary  to  trace  the  genetic  relation- 
ip  of  his  idetiH  with  those  uf  his  predecessors.  It  may  l>e  said  that 
ho  adopted  the  cell  theory  in  its  eutiretv,  as  laid  down  by  Miiller, 
jirith  the  single  important  excejitiou  tlutt  he  roni|ih'telv  Hxtircised  the 
>la0temal  origin  of  cells.  It  was  just  this  omission  that  chietiy  consti- 
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tuteil  the  novelty  of  his  Bystem.     lustead  of  a  hypothetical  blastei 
be  aubstituted  the  famous  formula  "  om/tis  celltihi  e  celhdd/'     "  Wliet 
a  cell  arises,  there  a  oell  must  have  previoualy  existed,  justaaanani-j 
mal  can  odIj  spring  froDi  au  animal,  and  a  plant  only  from  a  plant/ 
The  doctrine  of  continuous  cellular  development,   that  had  been  es- 
tablished by  Remak  for  the  normal  tissues,  thus  became  the  ba^is  of  i 
Virchow's  neoplastic  pathogeny. 

Another  important  respect  in  which  Virchow's  neoplaatic  path- 
ogeny differa  from  that  of  liis  predecessors,  ia  iu  the  addition  to  it  of 
the  whilom  extinct  Broussaisian  doctrine  of  irritation  and  chronic 
inflammation.  Nowhere  iu  liia  works  have  I  met  with  any  attemiit 
to  explain  the  compatibility-  of  this  view  with  the  doctrine  he  ha» 
also  ado[ited  of  the  correspondence  between  the  embryonic  and  ne*>' 
plastic  developmental  processes.  In  my  opinion,  these  views  a^ 
absolutely  iuconii)atible;  aud  this  iLieompatibility  constitutes  a  b©!^' 
oils  flaw  in  Virchow's  neoplastic  pathogeny. 

Of  late,  owing  to  a  variety  of  causes,  Virchow's  doctrines  haven:*^*' 
doubtedly  lost  ground.     For  this  lapse,  Vi  re  how  himself  is  tt>  a  laivf^ 
extent  responsible;    because  he  has  gone  out  of  his  way,  in  a  reaO^^^ 
extraordinary  manner,  to  prevent  his  followers  from  assimilating  th^^ 
new  fiu'ls  and  principles  brought  to  light  by  modern  biological  prog- — ^ 
resa   iu   connection   with   the  doctrine  of  evolutioji.     Hence,  while^^" 
the  rest  of  liiology  has  l>eeu  revolutionized,  the  cellular  pathology  has^ 
remained  st^itionary.     So  far  as  tlie  pathology  of  neoplasms  is  con- 
cerned, in  my  work  on  "  The  Principles  of  Cancer  and  Tumor  Forma- 
tion" (I8H1H),  I  endeavored  to  repair  Virchow's  error  by  laying  the 
fontidation  of  a  moditied  cellular  pathology  in  harmony  with  modem 
biology  ;  and  Iconfitlputly  look  forward  to  the  time  when  these  views 
will  lie  gooerally  acot^pted  as  the  only  really  scientific  basis  for  ex- 
Itlfiiniug  the  phenomena   f>f   ]iatliological    netiplasia.     To   this   end 
nothing  will  be  more  conducive  than  the  wider  spread  of  biologicAl 
knovvledKie  among  pathologists. 

Another  circunistauce  that  has  tended  to  weaken  Virchow's  au- 
thority is  the  large  measure  of  success  accorded  to  a  modification  of 
the  relhdnr  the<iry  projiouuded  by  Colmheim,  according  to  which  the 
oiifif  vA\h  ^4  tha  body  capable  of  originating  neoplasms  are  those  con- 
tained within  certiiiu  detached  fragments  of  the  various  tissues,  or- 
gans, etc.,  si'tpiestrated  during  embryonic  Ufe.  Tliat  a  considerable 
proportion  of  malignant  and  uou-nndignant  neoplasms  actually  do 
arise  in  couneetion  with  such  sequestrations  I  have  convinced  my- 
self; but  it  seem«  tn  me  in  the  highest  degree  improbable  that 
these  are  the  onlif  cells  capable  of  originating  such  growths.  On  the 
contrary,  as  I  shall  presently  show,  there  are  good  reasops  for  beljev- 
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ig  that  ueoplasms  may  arise  wherever  undifferentiated  cells  are 
preseut,  and  that  they  are  most  prone  to  origiuate  where  each  ceUa 
mc»t  abound. 

But  what,  more  than  any  other  recent  occurrence,  has  undermined 
the  autliority  of  the  cellular  neoplastic  pathogeny  is  the  widespread 
belief  that  neoplasms  will  eventually  turn  out  to  be  of  inurolnc  m'ujin. 
In  short,  it  is  evident  that  out  of  the  confusion  of  a  transition  period, 
but  two  conceptious  as  to  the  origin  of  neoplasms  have  emerged- — the 
one  based  on  the  cell  theory,  and  the  other  on  the  germ  theory;  and 
henceforth  the  struggle  must  be  between  these  two. 
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Briefly  statetl,  the  question  now  is :   Do  cancers  and  other  neo- 

plMius  arise,  as  Johannes  Miiller  believed,  through  a  modification  of 

the  formative  process;    or  are  they   the  outcome  of  the  iuHamuia- 

tory   process,  as  Broussais  maintained,   owing  to  the  intrusion  of 

micnxjrganisms  or  other  irritants  ah  extra?     In  other  words,  are 

theN  t'Hsentially  of   intriimc  or   exti'lnstc  origin?     I    incline   to  the 

former  alternative,     I  believe  that  neoplasms  arise  mainly  from  the 

bnormal  play  of  forces  generated  within  the  body ;  and  I  think  the 

ture  will  see  a  decided  reaction  in  this  direction. 

Nobody  nowadays  thinks  of  wasting  his  time  in  discussing  the 

ibeolele  riddle  as  to  whether  these  tliseases  are  of  constitutional  or 

origin.     The  aljsurdity  of  approaching  the  subject  from  this 

tjindpoint  was  well  shown  wlien,  in  the  course  of  the  celebrated  d&- 

at  the  London  Pathological  Society  <1874),  the  witty  Moson  put 

fcreochaut  question,  "  What  can  be  more  constitutional  than  one's 

toe?" 

A  atriking  feature  about  cancerous  growths  is  the  great  mor|)ho- 
logii^al  difference  that  obtains  between  them,  according  to  the  locali- 
tie«  whence  they  originate.  What,  for  instance,  can  be  more  diver- 
it  in  this  respect,  than  the  appearances  presented  on  microscopical 
i nation,  by  sections  of  cancers  from  such  diJfereut  parts  as  the 
breast,  the  stomach,  and  the  skin?  W^e  learn  from  such  examina- 
tious  that  cancerous  growths  are  suflHciently  organized  to  present 
mixtakable  histtjlogical  re.semblanee  to  the  stmcturcH  whence  they 
originate.  Herein  they  differ  completely  from  the  inflammatory 
p8«adop]aflm8,  which  present  the  same  indifferent  structure,  no  mat> 
r  in  what  part  of  the  IkxIv  tliey  arise. 
Another  remarkable  property  of  all  cancers  is  their  power  of  autou- 
fnnoofi  gTf^wth  and  development  (individuality)  ujion  whirh  their  sf>- 
led  paniaitism  de])end8.     Jt  is  bv  virtue  of  this  property  that  they 
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tend  to  perfli»t  and  increase  iudefinitely.  Nothing  com|>amttlo  to  this 
is  seen  iu  coiiDeotion  with  inilanimatory  ps«udoplaaint>,  which  tend  to 
disapnear. 

The  threat  resemblance  always  noticeable  lietweeu  pritnary  and  0eo> 
ondary  ranceraiia  growtlia  is  a  pheuomenou  of  similar  imiM>rt,  which 
cannot  be  acconiitod  for  on  the  basis  of  inflamniatiou  and  micnKirnan- 
isms.  It  is  impossible  to  conceive  a  valid  explanntiou  uf  Hiu-h  condi- 
tions, without  the  presence  of  epithelial  cells,  cjipablo  of  reprodiiciutr 
their  like  bv  m'Towtb,  multiplication,  ami  organization.  I  am  awarr 
that  tbo  niicrnluHti^  affwt  to  make  light  of  this  objection,  alleging  thai 
the  omigivmt  caucor  colls  carry  their  parasites  \nth  them  to  their  twn 
habitat,  where  the  said  [tarasites  cause  a  repetition  of  the  initial  mor- 
bid process.  It  never  seems  t<i  have  tK'curre<l  to  the  authors  <»f  thi.s 
feeble  suggestion,  how  unlikely  it  wouhl  bo  for  microbes  txiuiflported 
to  the  liver,  to  produce  iu  this  organ  the  typical  structare  of  braMt 
cancer.  Surely,  if  the  secondary  lesions  were  really  due  to  mierobefi, 
these  would  infect  the  liver  cells,  and  so  cause  the  formation  of  typical 
hepatic  cancer.  In  short  these  phenomena  evidently  imidy  that  tlw 
disease  centres  in  the  epithelial  cells  tiieniselvefl. 

Such  are  some  of  the  reasons  for  regarding  the  theory  of  irritantt 
ab  extrd  as  im{)rol>able. 

The  results  of  statisticjil  researches  as  to  the  coiiueotion  belwwa 
traumata,  preexisting  disease,  and  the  outbreak  of  cancer,  are  of  Rim- 
ilar  imjtort;  they  show  that  in  the  great  majority,  of  cases  the  origin 
of  this  disease  cannot  1»e  attributed  to  the  immediate  action  of  any 
appreciable  extrinsic  cause  whatever.     But  of  this  more  anon. 

In  the  genesis  of  neoplasms,  aa  in  the  genesis  of  other  orKanie 
structures,  I  believe  we  must  take  iuto  consideration  two  facrture  —  th<» 
ri'lfs  whence  they  originate  and  the y'orr^  that  regulates  the  cellnlar 
activities. 

With  regard  to  the  cells,  although  each  in  largely  dependeot  upon 
others,  yet  at  the  same  time  each  manifests  a  certain  iudefiendeuceof 
autonomy.  In  the  special  changes  underlying  pathological  new  for- 
mations the  autonomy  of  the  cells  plays  an  important  part.  It  ]» 
quite  cerbiin  that  somatic  cells  are  possessed  of  far  greater  derelop- 
montal  powers  than  they  ever  ordinarily  manifest.  Evidence  of  Ihid 
is  seen  iu  the  processes  of  repair  and  regeneration,  in  the  cha&i^ 
tlmt  take  place  at  puberty,  in  connection  with  pregnancy — when  th« 
breasts  and  uterus  undergo  such  remarkable  met4iuior]ihf)seA — ^in  thu 
phenomena  of  comi>eDftatory  hypertr^Jphy,  and  in  a  variety-  of  o4lur 
processes.  Strange  to  relate,  this  womlerful  n^prcKluctivo  ca|i«rilr. 
which  enables  ns  to  uotlerstand  how  a  siugle  cell  may  i>riginatG  evaa 
the  largest  neoplasm  extant,  has  received  but  scant  attention  frcnn 
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pathologists  in  explaining  the  neoplaiitic  proct^a.     Tliat  the  repro- 

dactive  activity  actuallj  mauileutCMl  by  Bomatic  cells  uuually  falk  ho 

lar  short  of  their  poteDtiality  is  believotl  by  Si>pn<'er  t^i  bo  due  to  the 

reBtraiuing  and  modify ing  intlueuce  exerted  by  tLo  whole  organism 

oa  their  protoplasm,  wliioh  is  thus  compelled  to  the  ijerformauee  of 

other  comparatively  Bubordinate,   modified  funttious.     In   the  per- 

foriiiaucc  of  these  special  duties  nxjHt  of  the  protoplasm  is  metiuuor- 

[ihosed  and  used  up.     Heuce,  in  proportion  as  the  cells  are  highly 

specialized,  their  reproductive  function  is  either  greatly  reduced  or 

altogether  lost.     But  iu  the  liigher  organisms  certain  cells  never  attain 

a  high  degree  of  development;  they  remain  in  a  lowly  organized  cou- 

ditioD,  and  serve,  according  as  they  are  more  or  less  unspecialized, 

either  as  germs  for  repnxiuciug  the  entire  individual  or  for  forming 

and  maintaining  the  various  tissues  and  organs.     Cells  of  the  latter 

kinil  abound  in  all  parts  growing  and  capable  of  growth.     They  are, 

I  m&iutaiu,  the  only  nul  ixim^r  (nnl  tumor  tji't'/m. 

In  the  ordinary  course  of  organic  evolution,  the  jirocesses  of  cell 
growth  and  multiplioatinn  go  on  until  the  amount  of  structure  proper 
to  the  organism  has  lK?eu  produced;  then  they  are  restricted  within 
oertdun  limits.  In  the  healthy  organism  this  state  of  balanced  ecjui- 
librium  is  maintained  throughout  the  whole  life  of  the  individual. 
Herein  we  luive  evidence  of  a  force  regulating  the  growth  and  develop- 
ment of  the  tissues  and  organs  in  relation  to  each  other,  and  to  the 
organism  as  a  whole.  So  long  as  the  growing  cells  are  subject  to  this 
normal  restraining  influence — which  has  uotliing  to  do  with  nerves 
and  blmxl-vessels,  themselves  integrated  structures — they  develop  in 
a  regular  and  orderly  manuer,  iu  accordance  with  the  sjiecific  heredi- 
tftrv'  tendency  <  »f  the  whole.  But  when,  under  pathological  couditions, 
is  re«traiaiug  influence  is  modified  or  withdrawn,  then  their  poten- 

1  reproductive  activity  may  become  actual.  Ct^lls  thus  emancipated 
and  multiply  more  rapidly  than  their  congeners.  This  reiuve- 
Qeecence  is  the  essence  of  the  neoplastic  process.  Hyperplasia  and 
noiinfljunmation  is  the  starting-iioiut  of  every  neoplasm.  Redundant 
a^Mnic  cell  geuprations  are  thus  inter] lolated  in  the  developmental 
series,  without  the  concurrence  of  the  conditions  necessary  for  their 
poteotialities  attaining  a  physiological  terminus. 

The  develoi>mental  outcome  of  cells  thus  abnormally  set  free  de- 
pends chiefly  ui>fm  tlie  degree  of  emancipation  attained.  In  [dants 
and  the  lower  animals,  such  cells  tend  to  form  new  individuals  by 
afCBmogeiiesiH ;  but  in  the  higher  animals  the  emancipation  is  never 

complete,  and  their  cells  are  always  more  or  less  differentiated; 

in  these  organisms,  instead  of  new  individuals,  only   such 

modifications  as  neoplasms  are  [iroduced.     Under  these 
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circumstances,  wherever  tLere  is  a  sufficieut  Bupplv  of  uutritive  mate- 
rials, capjtble  of  being  utilised  for  growth  bj  the  cells  of  the  part, 
there  a  neoplasm  will  arise ;  that  is  to  say,  the  abnormally  emanci- 
pated celLs  will  there  (^row  and  multiply  more  or  leas  indeiiendefltly 
regardless  of  the  requirements  of  the  adjacent  tissues  and  of  tlie 
organism  as  a  whole.     In  other  words,  a  new  centre  of  development 
has  arisen.     Thus  the  process  by  which  cancers  and  other  neoplasms 
arise  may  be  rej^arded  as  a  kind  of  abnormal  gemmation,  the  tumor 
being  the  result  of  the  modilied  suijeriuduced  repetition  uf  the  devel- 
opmental process,  and  its  {ptalities  the  result  of  the  degree  of  emanci- 
pation of  its  elements.     In  the  case  of  malignant   tumors,  cell  poten- 
tialities of  tha  highest  order  have  been  awakened  \  hence  the  persistence 
of  the  excessive  proliferative  activity  of  their  constituent  cells,  whicl* 
is  a  notable  feature  of  malignancy. 

It  follows  from  the  fiiregoing  that  the  genesis  of  t-ianoer  and  otha*" 
neoplasms  is  a  phenomenon  of  the  same  order  as  discontinuous  growtl* 
in  general. 

Traumata,  Chronic  Inflanunation,  and  Cancer. 

Before  setting  aside  views  such  at  the  above  in  favor  of  the  theory 

of  irritauty  ah  txtrti,  I  think  wtrong  evidence  ought  to  Ije  fortlicoraing 
as  to  the  probability  of  the  latter  hypothesis  furnishing  as  satisfactory 
an  e.xplamitiuu  of  the  pheuonienon  of  the  disease. 

Let  us  see  whether  this  is  the  case. 

Those  whfi  l>elieve  that  neoplasms  are  caused  by  external  irritants 
may  be  divided  into  two  chusses;  the  Broussaiaiana  pure  and  simple, 
such  as  \'irchnw,  Huti">]iiusou  and  his  followers,  who  consider  that 
any  form  of  irritiitiou  may  originate  tlie  disease;  and  the  exclusive 
HUjiporttirs  of  the  germ  theory,  such  as  Soudakevitch,  Buffer,  Pfeif- 
fer,  and  othors  who  maintain  that  only  niicrobic  irritants  are  effectual. 

FirHt  of  all,  let  us  deal  with  the  former. 

I  am  perHuaded  that  well-aHcertjiiued  facts  justify  the  belief  that 
rojMi'ated  irritations  of  long  duration  and  moderate  intensity  ai*e,  in  a 
(Certain  iiruportiou  of  caHes,  tjie  precursors  of  malignant  disease. 
Further,  I  ain  convinced  that  parts  thus  chronically  irritated  may 
thereby  be  rendered  more  apt  to  take  on  neoplastic  action  than  they 
otherwise  would  have  been.  In  short,  there  is  such  a  thing  as 
awpiired  Uhva]  jiredispositiou  to  cancer.  Thus  may  we  account  for 
the  relative  freriuenc^v  with  which  certaiu  futaueous  cancers  are  met 
with  in  chimney  sweeps  and  other  workers  in  irritant  substances,  such 
naraffiu,  etc.  Here  also  l>eloDg  the  vaiioufl  "eczema  cancers," 
ancers,"  "^scar  cancers,"  pU\ 
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Moreover,  I  l>elieve  tbat  congenital  blemishes,  such  as  "rests," 
molesft,  uteNi,  8<>-i'alletl  ^fleaby  wfirtH,"  etc.,  are  likewise  more  prone 
to  uriginnte  malignant  disease  than  corres[)outliu^  normal  structures. 
That  is  to  say,  there  is  such  a  thing  as  congenitailocal  predisijosition 
to  the  disease.  I  submit  that  this  is  as  far  as  the  facts  justify  us  in 
going. 

'  The  Broussaisians,  however,  are  not  satisfied  to  stop  here;  for 

I        it()ta  such  considerations  as  the  foregoing  they  draw  the  unwarrant- 
^_^  Able  couclasion  that  chrnnic  inflammatorj'  lesions  are  the  nccessarif 
^y  intecedeuts  of  canc?er.     It  is  against  this  doctrine  that  I  protest,  and 
I  will  now  proceed  to  show  its  errcmeousuesa. 

Those  who  maintain  that  cancers  are  commonly  caused  by  trau- 
mata most  explain  how  it  is  khat  men,  who  suffer  three  times  as  often 
ttxnn  traumata  as  women,  are,  nevertheless,  only  ali4>ut  half  as  liable 
to  c&Dcers. 

Thus  of  9,229  consecutive  cases  of  traumata  under  treatment  at  four 
^    lari^e  London  hospittiLs,  I  have  found  that  0,85(5  were  mfdea  and  2,372 
Cemales,  or  2.ttt)  males  to  1  female.     Similarly,  of  240,063  deaths 
from  traumata,  tabulated  by  the  Eegistrar-general  for  the  twenty- 
five  years  1848-72,  178,(M);5  were  males  and  f>2,(l58  females,  or  2.8 
lualefl,  to  1  female.     On  the  other  hand,  of  7,878  const^cutive  cases  of 
'     cancer  under  treatment  at  the  above-mentioned  hosiiittds,  2,861  were 
malee  and  6,017  females,  or  1  male  to  1.7  females.     Similarly',  of  the 
19,433  cancer  deaths  in  England  and  Wales  during  l8tX(,  7,137  were 
malee  and  12,2%  females,  or  1  male  to  1.7  females. 

Evidently  either  these  facts  must  bo  refuted,  or  the  theory  of  the 
traumatic  causation  of  cancer  must  be  given  up. 

Still  more  cogent  is  reasoning  of  this  kind  when  api)lied  Uy  cancer 

of  the  breast ;  for,  whereas  men  are  quite  three  times  as  liable  to 

I       traumata  of  this  i)art  as  women,  yet  they  sufi'er  from  mammary  can- 

I       cer  only  in  the  proportion  of  IG  to  1,8G3,  or  of  1  male  to  116  females. 

^f   tfover,  were  mammary  cancers  thus  caused,  the  nipple,  areoh,  and 

...:i  would  be  more  frequently  affected  than  other  parts  of  the  breast; 

'       Irat  the  actual  proimrtion  of  cancers  that  arise  from  the  nipple  (tnly 

amounts  to  1.31  j)er  cent.,  while  the  areola  and  skin  of  this  region 

enjoy  still  more  remarkable  immunity. 

This  completely  negatives  the  alleged  causation  of  mammary  can- 
cer by  pressure  of  the  corset,  injury  of  the  nipple  in  suckling,  etc. 

A{;aii),  the  initial  lesion  of  cancer  is  almost  invariably  solitary; 
whereas  if  the  discAse  were  of  traumatic  origin,  it  would  often  be 
inaltiple. 

As  I  shall  presently  have  occasion  to  demonstrate,  during  the  last 
half  century  the  proportionate  cancer  mortality  has  more  than  quad- 
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rupled;  but  dnrinK  the  Bame  period  the  liability  U*  traumata  has  much 
diminished. 

Filially,  8avajk;es,  who  are  certainly  more  prone  to  traumata  tlum 
civilized  beings,  are  believed  to  be  almost,  if  not  quite,  exempt  from 
cancer. 

It  in  a  curioua  circumstance  that  the  advocates  of  the  traumatic 
theory  of  cancer  i-auaatiou  should  have  overlooked  these  obvioua  facta. 
Tliey  base  their  belief  in  it  on  Btatements  made  by  the  patient* 
themselves  an  to  tlio  autecedeut  occurrence  of  traumata.  Of  1^7 
women  with  miiunmiry  caiirer  interrogated  by  me,  35  gave  a  liistjiry 
of  antecedent  traumata,  or  25.5  per  cent. ;  in  other  wor<ls,  the  most 
careful  investigation  <liroct+?d  expressly  to  this  poiut  failed  to  elicit 
any  previous  jjistory  {if  truuma  in  74.5  p^r  cent,  of  all  casen,  Miuiy 
of  the  ab<:>ve  affirmatiouH,  furthermore,  appeared  to  me  to  be  the  oat- 
come  t>f  ima^^ination,  rather  than  proving  aay  real  caudal  relationship; 
and  in  no  caan  was  there  evidence  that  the  disease  had  developed  out 
of  induration  or  other  obvious  lesions  thus  induced. 

Gross'  ii^'un^H,  derived  from  mjiHsiug  the  analyses  of  various  suf' 
geona,  tiro  of  fiiraihir  import.  Of  1,511  breast-cancer  jiatients,  ther^ 
waa  history  of  trauma  in  13  jier  cent.,  and  in  one-quarter  of  these  the 
eauoerous  tumor  floomed  to  spring  from  the  lump  resulting  from  the 
injury. 

In  the  eases  under  my  ol>servatioii  it  seemed  to  me  that  injury  was 
often  merely  the  means  of  directing  the  |mtient'a  attention  to  the  pre- 
viously existing  diseasp,  of  which  she  had  until  then  l^een  uncon- 
scious. 

Of  one  thousand  ca.ses  of  cancer  consecutively  under  my  observa- 
tion there  was  but  a  single  iustjmcp  in  which  the  difteaae  immediately 
followed  an  injury,  and  this  was  a  case  of  so-called  ncut*(  traumatic 
malignancy.  Yet  if  traumata  were  the  efficient  causes  of  cancer^  such 
occurrences  would  bo  tjuite  common  instead  of  being  so  infinitely  rare. 
Mr>reover,  we  cannot  produce  cancer  Ivy  any  kind  of  traumatism, 
even  in  thr»8e  who  are  already  subject  to  the  disease,  and  their  wounds 
heal  niat  as  dn  those  of  the  nou-canceroua. 
^^^^L  itely  made  by  Giltiert  and  Roger  to  produce  cancer 

^^^^H  Id  bitches  by  subjecting  them  to  various  forms  of 

^^^^^^^  n  completely  failed  to  attain  this  end ;  and  Caziu. 

^^^^^^^ft  irritated  parts,  was  (^^pmlly  unsuccessful,  although 

1^^^^^^"  p  by  the  cells  of  the  part. 

I  imatic  theory  of  cancer  were  true,  those  parts  of 

I  t  to  injuries,  such  as  the  upper  and  lower  ex- 

ft  '**,  and  neck,  would  l>e  the  commonest  seafc*  of 

B  il  localization  is  totjilly  different. 
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Thoagh  a  blow,  wound,  or  other  injury  may  Bometiinef^  precipitate 
the  formation  of  a  cancer,  yet  it  appears  to  me,  from  the  foregoing 
fonsiderHlionB,  (hat  bucU  Btimnli  are  of  theniHeivPH  iuiideqiiate  to 
cause  the  disease.  I  regard  the  relation  id  trauma  to  ctincer — to 
borrow  a  Darwinian  simile — as  resembling  that  of  a  spark  in  contact 
«ilh  combniitible  matter,  the  result  depending  upon  the  nature  of  the 
'iiK-r  rather  than  njum  the  spark  itself. 

Among  the  more  remarkable  instances  of  the  intlueiit-e  of  trauma 
determining  the  outbreak  of  cancer  reference  may  be  made  to  the 
lUed  "acute  traumatic  m.'di^'naiicy,"  in  which,  almost  iromedi- 
*tely  after  some  severe  trauma,  the  re  is  an  acute  develoinneut  of  the 
disense  at  the  seat  of  injury. 

I  have  also  seen  instances  of  the  acute  outbreak  of  malignant  dis- 
ease lifter  the  removal  of  not  very  formidable-looking  cancers  of  the 
it,  uterus,  cheek,  etc.  Such  cases  are  jirobably  due  to  the  dis- 
'xniuation  in  the  wouutl  of  particles  of  the  disease,  detached  during 
%be  conrse  of  the  operation,  which  become  grafted  there  and  grow 
"^tb  renewed  energy. 

lu  another  class  of  traumatic  malignancy  eases  it  has  been  ob- 
f»erve<l  that  the  cancerous  disease  supervenes  some  time  after  various 
operations,  such  as  the  removal  of  non-malignant  tumors,  especially 
^ter  ovariotomy  for  ovarian  cystomata. 

In  iiis  work  on  "Ovarian  Tumors,"  Spencer  Wells  gives  u  table 
[ihowiug  the  subsequent  liistory  of  all  those  who  recovered  after  com- 
pletcd  ovariotomy.  It  was  found  that  117  had  since  died,  the  cause 
f>f  death  being  unknol^^l  in  29,  Of  the  remaining  88,  no  fewer  than  32 
ha«l  succumbed  to  cancer;  that  is  to  say,  1  in  2.75,  During  the  same 
jieriod  the  cancer  mortality  in  the  general  population,  amcmg  women 
of  about  the  same  age,  was  1  in  15. 

Thus  tlie  cancer  mortality  was  nearly  five  and  one-half  times  grenter 
for  those  whose  ovaries  had  been  extirpated  than  for  those  who  iiad 
undergone  no  such  operation. 

Of  these  32  cancer  cases,  in  19  Uie  seat  of  the  disease  is  not  stated, 
in  3  it  was  i>eritoneal,  in  3  uterine,  in  2  in  the  petlicle,  in  2  rectal, 
id  in  the  lung,  liver,  and  kidney  each  in  1  case. 
The  date  after  ovariotomy  at  which  death  from  cancer  supervened 
is  state<i  in  21)  cases ;  10  died  in  the  first  year,  10  in  the  second,  4  in 
i©  third,  and  5  at  later  periods. 
In  done  of  the  foregoing  cases  was  there  any  reason  to  susjkect,  at 
time  of  ovariotomy,  that  malignant  disease  was  then  present. 
In  6  of  tlie  32  operations  it  is  distinctly  stated  that  both  ovaries 
were  removed. 

Pfannenstiel,  who  has  made  a  special  study  of  cases  of  this  kind, 
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concludes  that  the  cancerous  diaeafie  arises  from  epithelial  element* 
detached  fi-om  the  ovariau  cystoma  at  the  time  of  operation.  These, 
beeomiiiK  grafted  iu  a  new  i»oaitiou,  take  on  siicli  luxuriance  of  growdj 
as  eventuates  iu  cancer.  I  would  specially  commend  the  considera- 
tion of  these  remarkable  facta  to  those  who  are  now  advocating  tbe 
removal  t)f  the  ovaries  as  a  cure  for  cancer.  Such  irrational  out- 
breaks of  "" furor  secandr  tend  to  discredit  modern  surgery. 

It  is  often  a-sserted  that  cancer^  of  the  hreost  are  due  to  antecedet 
attiicks  of  iiiflaniniation  or  abscess  of  the  affected  part,  yet  no  conelu- 
sive  evidence  of  this  has  ever  been  adduced.  Etpially  destitnti  >  f 
support  is  the  constiiutly  reiterated  assertion  that  the  latter  lesiuiis 
are  of  more  freepient  occurrence  iu  the  eaucerous  than  iu  the  non-can- 
oerouK.     The  following  facts  are  conclusive  in  this  respect: 

Wiuckel  has  estimated  that  after  1,000  consecutive  arcotichafn'Jtt* 
marttitis  developed  in  G  per  cent.     This,  of  course,  refers  only  Ut  it® 
fre<[uency  after  single  deliveries  in  a  succession  of  women,  and  not  t^ 
the  frecpieucy  of  its  occurrence  in  regard  to  the  total  pregnancies  <^* 
eacti  wornau  during  her  entire  puerperal  life.     To  obtain  the  latt^^ 
datum,  ^Vinekei's  percenbige  must  be  multiplied  by  4.6,  this  beiu^^^ 
the  uverage  Dumber  of  acrinirhfutents  of  each  married  woman.     Keck"'^ 
oned  iu  this  way,  it  will  be  found  that  27. (>  per  cent,   of  all  fertile 
married  women  have  suffered,  at  some  period  or  other  of  their  i>uer-- 
pera!  life,   from  inflammatory   disease  (if  the  breast.     In  order  to 
tiHcertuiu  what  proportion  of  mammary-t^ajicer  patients  suffer  from 
similar  affections  I  made  S]>pcial  iniptirieH  on  this  subject  in  137  cases. 
Of  these,  24,  or  17.5  jjer  cc+nt.,  gave  a  history  of  some  prerious  dis- 
ease of  the  breast — absceHs  iu  lo,  sore  uit)i)le  in  8,  and  inflammation 
in  1 ;  and  in  (i  nf  these  cases  the  nii>i>les  were  congenitjilly  malformed. 

The  ab(3ve  facts  prove  that  cancer  patients  are  less  prone  Uy  inflam- 
matory diseases  of  the  breast  than  the  non-cancerous.  Hence  the 
oidy  basis  for  this  alleged  causation  is  that  in  a  certain  jiroportion 
of  cancer  cases  iuflammatorv'  lesions  have  preexisted.  Moreover, 
agjiiust  the  assumed  etitflogicul  im]iort«j]ce  of  previous  inflammatory 
disease  i.i  the  fact  that  in  ninst  e»f  the  cases  the  interval  l>etween  the 
antecedent  disease  aud  the  sulise([uout  outbreak  of  cancer  exteudetl 
over  many  years,  and  during  this  perioil  the  breast  appeared  t-o  l)e 
free  from  any  lesiim.  Of  like  imitort  is  the  fact  that  cancer  of  the 
breast  is  relatively  almost  as  frequent  in  the  single  aud  sterile  a«  in 
the  married,  although  the  former  are  jnuch  less  prone  to  inflammatory 
affections  of  the  Itreast  than  tiie  latter.  On  f)  pn'ori  grounds,  no  in- 
rtaniraatt>ry  h'sion  seems  more  likely  to  be  the  precursor  of  cancer 
tliau  chronic  mastitis;  ami  since  this  disease  gives  rise  to  circura- 
acribed  induration,  its  presence  can  hardly  be  overlooked.     Yet  bow 
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rarelv  does  mammary  cancer  ever  appear  to  start  in  couuevtioii  with 
suobbdiirationB?  I  have  met  with  this  conjunction  only  twice  in  one 
hanilreil  and  thirty -seven  cases ;  hence  ib  seems  to  me  improbable  that 
c\a*mt  mastitis  plays  an  important  part  in  the  geoesis  of  mammary 
cancer. 

The  outcome  of  all  this  is,  that  iutriusic  causes  are  much  more 
imjKirtant  factors  in  the  origination  of  cancer  than  extriuHic  ones, 
wliicli  are  by  no  means  its  neceswary  antecedents.  In  the  vast  major- 
ih' of  cases  the  outbreak  of  this  disease  appears  to  be  entirdy  spottlu- 
mm;  that  is  to  say,  it  cannot  be  attributed  to  the  immediate  action 
(if  any  appreciable  extrinsic  cause  whatever. 

With  regard  to  fat-fa f ion,  Gross'  statistics  show  that  of  41  tJ  breast- 
cancer  patients,  31f'>,  or  7t>  jjer  cent.,  had  suckled;  while  lOU,  or  24 
per  cent.»  had   uot.     Of  110  cases  tabulated  ]>y   Yelpeau,   GO  had 
'^Qckieti,  or  54.54  per  cent.;   and  50,  or  45,46  per  cent.,   had  not. 
**  ioiwarter  aualyswd  11J2  cases,  with  the  roHult  that  65  had  suckled, 
^f  63.8  per  cent. ;  and  37  had  not»  or  36.2  i>er  cent. 

These  data  afford  no  proof  that  suckling  predisposes  to  caucer; 
^i^iil  I  am  at  a  Irjws  to  find  auv  juHtificatiou  for  the  Jissertion  tiiat  the 
"^^■^-paats  of  manietl  women,  and  of  those  in  whom  the  y,\iuu\  has  been 
^<-tive,  are  more  liable  to  caucer  ou  this  account,  thau  are  the  breasts 
^f  single  and  sterile  women.     Mammary  cancer  is  a  disease  not  t)f  the 
Active  breast,  but  of  the  breast  l>ecomiug  obsolete.     Of  71  prolille 
'**"omeu  with  mammary  cancer,  I  have  found  that  in  no  less  than  55 
^7.4  per  cent.)  the  disease  did  uot  commence  until  after  chihl-liear- 
ing  had  ceased.     Riirely  does  it  arise  during  pregnaiicy  or  lactati<ai. 
Of  71  prolific  women  the  subjects  of  brea.Ht  cancer,  iuterrt>gntcd  by 
me,  in  3  the  onset  of  the  disease  coincided  with  childlnrth,  and  in  '2 
vith  miscarriage,  and  in  4  it  occurred  during  th*^  l;utatit*n  peritnl. 
In  none  of  these  cases  was  the  subsequent  progress  of  the  disease  in 
any  way  difft^reut  from  tlie  iirdiuary.     In  several  citses  womiui  with 
cancer  alrejuly  develo]>ed  sub»e<iuently  became   pregnant,  and  in  tlue 
time  gave  birth  to  children  without  any  intei-ference  with  the  ordi- 
nary course  of  the  disease.     It  is  evident,  there foiv.  that  the  acuto 
cancers  sometimes  met  with  during  pregnancy  and  lactation  arc  highly 
excepntional. 

From  the  foregoing,  as  well  as  from  what  follows,  it  ■v\ill  be  gath- 
ere<i  that  the  dne  discharge  of  natund  functions  in  no  way  jiredispnses 
to  cancer. 

I  have  ascertained  from  carefully  gathered  statistics  ndating  to 
the  other  chief  seats  of  cancer  that  the  evidence  as  to  the  association 
of  the  disease  with  preexisting  lesions  of  the  part  is  of  similar  nega- 
tive tenor. 
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With  regard  to  uterine  cancer,  it  is  alleged  bv  Euuxiet  autl  hut  (ol- 
lowei-u  thnt  the  disease  is  almost  iuvariably  ciiused  bj-  cbild-beahog, 
lacerations,  or  endometritis  or  some  of  the  other  mahidii  '  " '  !  tr» 

the  married  state;  others  attach  great  importance  to  le- 

ranj^ements,  sv  phi  lis,  and  gouorrh«i'a. 

That  caueer  is  a  disease  of  ])er8ons  whose  previous  life  ha»  1 
healtliy  and  whose  nutritive  vi>j;or  seems  to  promise  loiig  life, 
statement  in  which  I  entirely  concur.  It  accords  with  this,  tlmt  Uii 
natural  functions  of  cancer  patients  are  almost  invariably  i>erfo 
with  ease  and  regularity.  The  subjoined  data  show  that  in  ut* 
cancer  patients  the  normality  of  the  catamenial  function  is  seldom  dis> 
turlied.  It  is  noticeable,  however,  that  the  flow  is  established  narlivr 
itiid  ceases  later  in  them  than  in  the  general  it  v  of  women,  which  i»  an 
in<Ut'ation  of  >ngorous  sexual  life. 

Of  1(14  uterine  cancer  patients  interrogated  by  me,  the  catameoia 
hiid  bt>eu  in  all  resjiectH  normal  in  90  and  irregular  in  only  8 — scanty 
fi,  profuse  2. 

The  mean  age  at  w  hich  monstrimtion  first  began  wa«  14.5  years, 
and  at  which  it  cejised,  H)  years. 

Just  so  is  it  witli  regard  ti")  marriage,  for  a  much  greaU^r  propor- 
tion of  uterine-cancer  patients  have  been  marrietl  than  of  the  female 
pojndatiou  of  corresiKtnding  age. 

Of  lofi  women  with  uterine  cancer  under  my  observation,  146  (93.2 
per  cent.)  had  l>eeu  married,  and  only  10  (O.S  j>er  cent.)  wert*  singk;; 
whereas  in  the  general  |K)pulatiou  only  Id  per  cent,  of  women  urrr 
twenty-four  ever  marry. 

Of  similar  import  is  the  great  fertility  of  these  cancer  patii 
Of  143  uterine-caucer  cases  interrogattnl  by  me,  only  6  were 
(4.2  {ler  c^nt.) ;  wherefia  among  women  of  the  general  population  the 
amount  of  sterility  has  been  estimated  at  11.6  jwr  cent.  The  irf? 
fruitful  uteri n«'-cancHr  patients  of  my  list  aven»geti  5,(1  children  and 
0.9  miscarriages  each — the  n^aximum  progeny  being  13  children  and 
4  miscarriages  (of  which  there  were  two  instances). 

With  reganl  tti  one-child  sterility,  there  were  lU  iustanoeaof  it,  or 
1  in  13.7.  This  ratio  is  almost  identical  with  that  prevailing  amonti; 
fertile  married  women  of  the  geueral  pojmlation. 

To  sum  up.  143  uinrrietl  uterine-cancer  patients  had  between  theon 
7()7  children  and  123  miscarriages,  the  average  being  5.3  children  and 
0.8  miscarriage  each.  This  amount  of  fertility  exceeds  tluU  |>f«v»> 
lent  in  the  general  community,  which  averages  about  4.6  chOdmt 
per  marriage.  When  allowance  has  been  made  (or  the  fact  that 
a  considerable  proportion  nf  these  patients  die  before  tli^  eom- 
pletiou   of  their    reproductive    life,    it  wiU   be  obvious  (hat  tiwnr 
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iSKODilitj  is  even  hii^her  than  from  tLe   foregoing   figures   it  ap- 
fwire  to  be. 

The  mean  age  at  tirst  marriage  (in  63  of  the  above  cases)  was  21.6 

vears,  and  the  mean  age  at  which  child-bearing  commeuct'd  (in  100 

oasee)  waa  21.8  years,  both  of  which  averages  are  cousiderablj  earlier 

tfiao  the  corresponding  tigures  for  married  women  of  the  general 

•\-nnmanity.     This  accords  with  what  I  have  previouslj  remarked  aa 

k>  the  high  repro»hictive  energy  of  these  cancer  patients. 

It  will  be^  gathered  from  wLat  has  been  ntated  that  uterine  cancer 
*a  of  more  frequent  rn-cwrrence  in  the  married  and  in  those  who  have 
borne  children  than  iu  the  single  aud  sterile.  Must  we  infer  from 
ttxie  that  frequent  i>arturition  favors  the  development  of  tht^  disease '? 
^^^Ttainly  no  such  inference  is  warranted,  for,  as  the  fuUuwiug  tlata 
•i».c3w,  female  cancer  patients  in  general,  manifest  a  similar  idgh  degree 
•^    -fertility. 

Tbns  15  women  with  cancer  of  the  rectum  averaged  (J. 3  children 

^  0.7   miscarriage  each;  98  breast-cancer   patients  averaged  H.4 

**^^  ildren  and  1.1  miscarriages  each;  6  women  with  ovarian  cancer 

^^^«raged  8.2  children  ejich  ;  7  imtientH  with  rodent  ulcer  averaged  G.8 

*-^i](lreu  and  2  miscarriages  each;  and  1>  women  with  cancer  of  the 

^^^"^ngue  averi^geil  4  children  and  1  iniHcarriage  each. 

From  these  datit  it  is  evident  that  the  high  degree  of  procreative 
pacity  manifested   by  these  women,  is  merely  one  of  the  conse- 
uj»oceH  of  that  exnl>erant  general  health  and  nutritive  vigor  which, 
**4!t  I  have  previously  mentioned,  is  a  peculiarity  of  cancer  imtients. 

It  may  be  infem>d  from  the  fiu?t  that  10  t»f  the  !;>(>  uteri uo-caiicer 
fMitientH  of  my  list  were  unmarried,  and  all  save  one  chihllesH,  that 
\irginity  i«  no  safeguard  against  the  disease;  and  if  this  evidence  as 
to  rirginity  be  deemed  insufficient,  reference  may  be  matle  to  many 
ptiblifihdd  cases  in  which  the  presence  of  uterine  cancer  has  Iteen 
demoDstrated  in  women  who  presented  all  the  anatomical  signs  of 
rirgioity. 

I  ha^re  ascertained  that  in  the  great  majority  of  uterine-cancer 
ntinfi.  Ui9  disease  does  not  begin  until  many  years  after  the  final  ces- 
•atioD  of  child-bearing.  Of  32  ]>rolilic  women  thus  affected,  in  28 
(67.5  per  cent.)  the  disease  did  not  I>egin  iiutil  a  year  or  more  after 
tbaoMsatiou  of  child-l)earing;  the  average  interval  between  the  ces- 
sation of  child-1  tearing  and  the  onset  of  the  disease  in  these  cases 
was  DO  less  than  12.3  years. 

Only  rarely  does  cancer  of  the  uterus  arise  during  pregnancy  (6  in 
97  cases,  or  6.2  per  cent.),  and  within  a  year  after  pai-turition  its  oc- 
cwrre^tice  is  equally  rare  (fi  iu  97  cases). 

These  facts  corrobiuate  mv  contention  that  the  outbreak  of  the 
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diseasB  is  inile|)«ndent  of  the  incidents  of  the  reproductive  life.     In 
this  connection  it  may  lie  mentioue*!  that  the  suhjeets  of  canoer 
the  corpus  uteri  are  much  loss  prolific  than  those  with  cervical  a 

Of  31  eases  of  this  kind  tabuhited  bv  Pichot,  Ru^e,  and  Veit,  14 
(45  iiercent.)  were  absolutely  sterile,  and  3  had  only  1  miscarria^f* 
oacb,  while  the  remaiuing  14  had  between  them  57  childreA-  Thuu 
of  the^e  31  women  the  average  progeny  was  only  1.8  children  eacL 
Wlien  we  recollect  the  comparatively  late  age  at  which  this  fonn  ol 
the  dineasB  superve.neH,  the  significance  of  these  figures  is  enluuiood. 

The  ensemble  of  facts  relating  to  the  life  history  of  the  snbjeafciof 
uterine  cancer  slmwa  that  they  have  almost  invariably  led  regular, 
aober^  and  iiidustricjus  lives.  Persons  of  drunken  and  dissolnte  habits 
are  comparatively  seldom  aflfected.  Of  one  hundnnl  antl  sixtv*  atefine^ 
cancer  patients  consecutively  under  my  observation,  not  a  simgl* 
so  far  iis  I  could  a.Hcertain,  had  ever  been  addicted  to  projit it lUton  ; 
what  is  still  more  remarkable,  only  one  presented  uudoabted  sigos^ 
having  hud  siffthilw. 

In  this  c<»uuectiou  the  almost  complete  immunity  of  nterin« 
patients  from  chronic  ulcer  of  the  leg  is  wortlj  noting.     Among  my 
cases  there  was  not  a  single  instance  of  it. 

According  to  Glatter,  of  365  Vienna  nterine-canoer  patieute  91 
(nearly  25  percent.)  had  been  [>rostituteH ;  but  it  must  be  reroeoH 
bered  that  ho  arrived  at  this  conclusion  in  a  rather  peculiar  wajr — 
by  assuming  that  all  tiiose  described  in  the  registers  as  "Hand* 
arbeiterinnen"  were,  as  a  matter  of  course,  "  Lustdimen,"  which 
seems  to  be  an  nnwarrantjible  nssumptiou.  At  any  rate,  my  experi* 
enco  in  this  respect  is  diametrically  opposed  to  Glatter's  concluaion, 
and  in  this  I  am  in  accor*!  with  Duchatelet,  Ijebert,  Walshe,  Winckel, 
Tanner,  and  Schroeder.  The  high  fecundity  of  uterine-cauoer  paHonii 
strongly  favors  my  views,  for  a  large  i>roportion  of  proetitntM  are 
sterile  or  relatively  infertile. 

^fartin,  Bruiis,  and  others  think  that  jirevions  attacks  of  goDorrhcea 
predis]>i)so  to  cancer  of  the  uterus;  but  they  have  adduced  no  ooo- 
vineiug  arguments  in  Hup}>ort  of  this  theory,  which  ia  at  variance  with 
all  the  informattou  at  my  disposal. 

With  regard  to  the  iutiuence  of  lacerations  in  the  caoaation  of 
uterine  canc«r,  some  gyntecologists  have  gone  bo  far  as  to  aaaert  that 
the  disea-se  always  or  freijjuently  originates  in  "lacerations."  In 
order  to  siiow  the  fallacy  of  this  view,  it  is  necessary  to  liear  in  mind 
the  follciwing  facts  about  lacerati«in8.  They  are  usually  confined  t« 
the  inferior  segment  of  the  utenis,  and  at  first  labors  they  are  of  snch 
fre<|ueut  occurrence  as  to  be  regarded  l»y  many  gynarologists  as  in- 
evitable.    Injaries  of  this  Hjnd  are  i^lnios^  always  nmltipla,  and  ii) 
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A»  DiAJnrity  of  cases  the  lesion  ia  biluteral,  being  most  niarketl  on 

lie  left  side,  opposite  the  situation  usuttllj  octnijiit'd  by  the  foetal 

'Wipnt.     In  extent  and  depth  they  are  variable,  but  in  most  caBes  the 

iujurv  is  only  slight     The  worst  tears  aie  met  with  aft»>r  very  rapid, 

OT  (ediuoH  and  iuBtnuuental  laboi-s. 

The  great  frequency  of  lacerations  j>er  se  is,  of  courae,  no  reason 
for  r^arding  them  an  the  cause  of  cancer,  even  when  the  two  morbid 
I'onditiona  coexist.  In  cases  of  this  kind,  carefully  observed  by  J. 
Williams,  in  not  a  sinfj:le  instance  did  the  cancerous  disease  apjjear  to 
bare  stjkrted  from  the  "laceration." 

Against  any  such  theory  it  may  further  l>o  objecte>d  that  if  uterine 
cancer  really  originated  in  lacerations  it  would,  like  tlie  latter,  nejirly 
always  lie  multiple,  and  its  precise  seats  of  origin  would  correspond 
with  the  localities  in  which  "  lacerations"  usually  oc^^ur;  but  in  the 
initial  manifestation  of  the  disease  none  of  these  conditions  is  ful- 
filled. 

Moreover,  against  the  assumed  etiological  importance  of  lacera- 
tions ia  the  fact  that  the  interval  l>etween  the  laceration  and  the  mit' 
break  of  cancer  exten<ls  over  many  years,  and  during  this  long  period 
the  ntems  appears  to  be  free  from  disease. 

Thus  the  average  age  at  which  child-beaiing  commenced  in  my 
CBflee  was  21.8  years;  wheretis  in  the  same  women  the  average  age  at 
which  uterine  cancer  supervened  was  44  years.  Thus  l.>etween  the 
outbreak  of  the  disease  and  its  alleged  causation  a  period  of  no  less 
than  22.2  years  intervened. 

Of  like  significance,  as  previously  mentioned,  is  the  long  interval 
Qsoally  found  between  the  cessation  of  child-liearing  and  the  tjnset  of 
cancer. 

Another  indication  jjointiug  in  the  same  direction  is  furnisli^d  by 
the  fact  that  rapid,  or  tedious  and  instrumental  laboi-s— after  which 
laoaradonfl  are  commonest  and  most  severe-are  relatively  rare  in 
ntorine-cancer  iwitients.  Of  Ikj  cases  in  my  list,  in  which  thechanjcter 
of  the  labors  was  noted,  in  59  they  were  natural  (tedious  or  difficult 
in  9),  and  only  in  6  were  they  instrumental. 

Thus,  notwithstanding  many  allegations  to  the  contrary,  no  reli- 
able eridence  has  hitherto  been  adduced  of  any  connection  between 
antece<lent  morbid  uflfections  of  the  uterus  and  ciuicer.  The  gr^'ut 
majority  of  the  patients  under  my  observatitm  had  been  remarkably 
free  from  i)revioiia  uterine  disease  of  any  kind.  Of  137  cases  in 
which  special  in<iuirit'H  were  made,  only  IH  had  Buffered  from  jirevi- 
oiw  disease  nf  the  uterus — viz.,  leucorrhtea  7,  j>rolap8e  3,  and  endo- 
raetritis  3.  It  accords  with  this  tbat  cancer  of  the  procideut  nterua 
i&  comparaiivel  v  rare. 
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Tliua  iu  the  utorus,  as  in  the  breast,  the  outbreak  of  cancer 
appears  to  be  entirely  spontaneoas;  and  it  cannot  be  attributecj 
to  the  immediate  action  of  any  appreciable  extrinsic  cause  what- 
ever. 

Tile  only  evidence  of  an^'  Hcientific  value  hithertx5  adduced  in  fa- 
vor of  the  BrouHsaisiau  doctrine  of  cancer  causiatiou  is  to  be  found  in 
Volkmann's  well-known  analvBis  of  223  cases*  of  primary  cutaneous 
cancer  ol  the  cxtrGmitiea.  In  thin  connection  it  raust  \)e  borne  io 
mind  that,  although  the  extremities  sujffer  more  from  all  kinds  of 
traumata,  scars,  burns,  chronic  ulcers,  etc.,  than  any  other  parte  of 
the  body,  they  nevertheleaa  seldom  give  origin  to  cancer.  Of  7,297 
consecutive  primary  cancers  analysed  by  me,  only  09,  or  1..5  percent, 
originated  from  the  extremities;  and  of  these,  72  started  from  the 
lower  and  27  from  the  upper. 

Now  Volkmauu  found  that  in  no  less  than  88  per  cent,  of  his  c»8e9 
the  cancerous  diseaHO  had  originated  in  connection  with  some  pre- 
existing If^sion  of  the  part;  in  only  12  per  cent,  did  it  ajipear  to  have 
sprung  up  Hiiontaueously.     If  the  state  of  things  revealed  by  this 
analysis  could  be  i)roved  to  be  really  representative  of  the  ordinary 
mode  of  devflnpmt^nt  of  cancer,  these  data  would  be  conclusive  evi- 
dence in  favor  of  tlie  influence  of  irritation.     But  I  maintain  that  it  i* 
not  so.     The  cases  analysed  by  Volkmauu  were  ii<if  consecntive  cases, 
but  most  nf  tljt^ni  Lml  been  recorded  at  various  times  by  diflferent 
olworvcrs,  with  the  sj>ecial  object  of  showing  the  association  between 
cancer  ami  preexisting  local  disease,  as  to  the  occasional  occurrence 
of  which  tliere  is  no  doubt. 

The  falLu-y  <>f  aec<?pting  these  data  as  typical  of  what  takes  place 
in  the  ordinary  devclopmcut  of  ciitaueous  cancer,  is  well  seen  by 
comparing  Yolknuiun's  results  with  tlie  following  analysis  of  40 
coiiserif/irf  cuhch  of  jirimary  cutaneous  cancer  recorded  by  myself 
(Middlonex  Hospital  Surgical  Rejjorts,  1882-89)  in  which  special 
attf'iitiou  was  directed  to  the  <piestiou  of  prf^existiug  disea.se  of  the 
part.  Of  flicse  40  cases,  only  11,  or  27.0  per  cent.,  were  associated 
with  priM'xistiug  lesions — viz.,  old  scars  in  4  cases,  congenital  lesions 
in  2,  sui>pnjatiug  sebaceous  cyst,  soot  wart,  wart  of  eighteen  years' 
dunition,  rec»*iit  wound,  and  clirftnic  sinus,  each  in  1  caae.  In  other 
wf>rds,  the  most  carpfnl  examination,  directed  expressly  to  this  end, 
f.iili'd  to  rcvpal  the  cxiKtence  of  any  preexisting  local  disease 
72. ."j  [)er  «-eut.  (*f  all  cases. 

By  careful  inquiries  .is  to  the  fus-sociation  of  the  or 
with  ])jvcxisttng  local  tlise/is(^  in  other   jiarts  of  the 
.•isccrtaint^d  that,  for  these  ItK'alities  also  the  foregoing  < 

cnjiJilli'  \-ilifl.  ■     .^ 
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The  Microbe  Theory. 


Now  let  08  review  the  position  of  the  microbists.  Microbes  first 
begsD  to  be  heard  of  in  counectiou  with  the  etiology  of  cancer  in  the 
Mfventies  of  the  jireaeut  centurv ;  but  the  possibility  of  the  disease 
being  conta^ous  had  beeu  entertained,  from  time  to  time,  for  many 
centuries  past  (among  others  liy  Tulpins  in  1672).  Cancer  was  re- 
girded  hy  Hunter  as  the  product  of  a  morbid  poison,  which  either 
areee  gpontaneously  or  was  derived  from  the  contagion  of  similar 
diseases,  and  he  compared  it  with  smallpox,  syphilis,  tubercle,  etc. 
Hunter's  views  were  therefore  similar  to  those  of  the  microbists. 

Is  the  modem  revival  it  was  among  the  schizorayeetes  (bacteria) 
that  Rpeeific  cancer  microbes  were  first  alleged  to  have  been  discov- 
wi&d  by  Rappin,  Freire,  Scheuerlcn,  Schill,  Francke,  Lampiazi- 
^Ubino,  Sanarelli,  Kubasoff,  and  others. 

Jost  as  this  movement  was  on  the  wane,  attempts  began  to  be  made 
fe  ascribe  the  causation  of  tlie  disease  to  the  jjresence  of  parasitic 
P*Y)tozoa-  More  than  half  a  century  previously  Hake  (1839)  had 
**oticed  that  cancer  cells  often  contained  certain  rounded,  hyaline, 
*JX>re-like  Ixidies,  which  he  regarded  as  psorospermial  parasites. 
^>uie  years  later  Virchow  also  examined  these  bodies,  but  he  con- 
^*Ioded  that  they  were  the  outcome  of  endogenous  cell-formation  and 
degenerative  changes. 

The  announcement  in  1889  that  Darier  had  discovered  similar 
bodies — which  he  regarded  as  psorospermial  parasites — in  connection 
with  "Paget's  disease"  of  the  breast,  caused  tlie  forgotten  controversy 
19  to  the  significance  of  these  bodies,  to  be  reopened.  The  interest 
in  this  tiuestion  was  sLortly  afterwards  greatly  increased  by  the  find- 
ing of  similar  bodies  in  cancer  cells  from  various  iiarts  of  the  body. 
Thus  the  question  soon  became  the  cynosure  of  pathological  eyes,  for 
the  problem  of  the  origin  oi  ciaucer  seemed  to  concentre  in  it.  Among 
those  who  maintained  the  psorospermial  origin  of  these  eiidocytes 
were  Wickham,  Mahissez,  Metcliuikoft',  Somhikevitch,  Kuffer,  Foa, 
Pfeiffer,  and  Cattle,  while  their  non-]iaraKiti<'  nature  has  been  just  as 
a^dby  BoiTcl,  Coruil,  Giblies,  Pdbl>ert,  Piaiipse,  Dele- 
^■^  ^ack,  and  others. 

^^^H  lent  in  this  connection  was  iuitiated  by  Eus- 

^^^H  ^'ertain  "fucbsin  bodies"  as  "the  char- 

^^^1  111!  sf  he  regarded  as  parasitic  blas- 

^^^1  fungi. 
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The  Italian  pathologiuta  Boncali,  Maffaci,  Corselli,  Saofelicse, 
and  others  liave  lately  specially  insisted  upon  the  importance  of  tlie 
blastomycetee  in  tlie  etiology  of  malignant  tumors,  and  similar  viem 
are  advocated  hy  Braithwaite. 

In  endeavoring  to  estimate  the  validity  of  the  clainiB  of  these  vari- 
ous microl>&s  to  be  regarded  as  the  specific  cause  of  cancer,  it  must  Iw 
borne  in  mind  that  before  a  disease  can  properly  be  called  panwitic 
the  parasite  must  be  itlentified,  isolated,  and  the  disease  it  ia  alle^ei 
to  cause  must  be  reiiroduced  by  its  inoculation.    Judged  by  this  staDtl- 
ard  the  microbe  of  cancer  has  not  yet  been  iliscovered,  for  noue  d 
the  bodies  hitherto  described  as  such  comply  with  these  requirements. 
Of  the  numeroua  researches  undertaken  of  late  T\'ith  a  N-iew  to  fiudini; 
it,  all  have  proved  abortive.     One  after  another  the  aUeged  discoveries 
of  this  recalcitrant  organism  have  ended  only  in  disappointment. 
With  rf^gjird  to  the  alleged  etiological  significance  of  the  protozoa-like 
bodies  found  in  cancerous  tumors,  it  mny  be  remarked  that  similar 
bodies  have  been  met  with  in  many  and  various  non-cancerous  diseases 
(c.jji.,    "gLtudular  endometritis,"  chronic  ulceration,   non-malignant 
neoplasms  and  cysts,  herf)es,  Darier's  disease,  molliLscum  contagi- 
osum,  healing  wounds,  and  after  artificial  irritation);  so  that,  what- 
ever thf*ir  significance  may  1>o,  these  IxRlios  are  evidently  not  siiecific 
cancer  microbes.     Moreover,  in  nndoulited  cases  of  human  paoros[jer- 
mosis,  such  as  those  described  by  Albarran,  Eve,  and  others,  the 
lesions  met  with  bure  no  resemblance  whatever  to  cancer. 

In  Hhort,  the  evidence  hitherto  adduced  as  to  the  existence  of  a 
specific  cancer  microbe  is  altogether  inconclusive.  Yet,  in  spite  of 
this,  l:>acteriologists  seem  now  to  l»e  more  confident  than  ever  that 
there  must  be  a  Hi>e<'iric  caucer  microbe.  I  shouhl  like  to  know  why, 
since  we  can  so  well  account  for  all  the  phenomena  of  the  disease 
without  it.  It  appears  to  me  that  the  agency  of  miorol>es  is  no  more 
neccHsary  to  account  for  the  genesis  of  cancer  than  it  is  to  account  for 
the  genesis  of  a  tooth  or  a  hair. 

Contagion. 

Now  let  us  examine  the  various  collateral  indications  bearing  on 
this  subject  iind  endeavor  to  ascertain  their  Hignificauce.  Of  the 
many  atteuipits  that  have  been  made  to  transmit  cancer  experimentaUy 
from  human  beings  to  tlie  lower  animals — whether  by  grafting  or  by 
inocu]!iti<iii  with  the  juice— the  results  have  almost  invariably  been 
UGgative  (Dniday,  Ca/iu,  Gratia,  Saenger,  Senn,  Shattock,  Kleljs, 
Majis,  and  others). 

Dupuytren  fed  dogs  and  other  animals  for  considerable  perioda 
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witJi  baman  cancers,  but  they  did  not  acquire  the  tUsease.     Tho  dugs 
tiiat  Alibert  caused  to  swallow  the  discharge  from  cancerous  ulcers, 
«lc.,  experienced  similar  immuLiity. 

Becently  Boinet,  Mayet,  aud  Francke  and  de  Rechter  claim  to 
ha've  succeeded  in  transmitting  the  disease. 
I  Of  Boinet'a  forty  intraperitoneal  inoculations  of  rats  with  human 

■MaMir,  one  of  the  animals  was  seized  with  x>araplegiH  a  mouth  after 
^^^Hvperation  aud  dieil  shortly  afterwards.  On  postrmortem  esamiua- 
tion,  it  was  found  to  have  cancer  of  the  liver  aud  spinal  column. 
Boinet's  fifty  subcutaneous  inoculations  gave  only  negative  results. 

Mayet,  however,  claims  to  have  successfully  trauKuiitted  the  dis- 
o««in  a  white  rat  by  the  subcutaneous  injection  of  a  filtered  glycerin 
extract  of  hunctan  cancer.  At  the  post-mortem  examination,  eleven 
nafJDtha  after  the  injection,  two  pea-sized  cancerous  uodules  were 
loond  in  the  animal's  kidneys.  Similarly  Francke  and  de  Kechter 
«?laim  to  have  transmitted  human  cancer  to  a  white  mouse. 

It  Ls  difficult  to  determine  the  vjilidity  of  such  clainiH,  especially 
^hen  the  numerous  sources  of  fallacy  are  borne  in  mind.  Dogs,  rate, 
*^  mice  in  confinement  (especially  the  white  varieties)  are  very  prone 
*^  derelop  cancer  8pontane<]iu8ly ;  aud  in  these  animals  tubercle  is  a 
Common  disease  easUy  mistaken  for  cancer.  Having  in  view  these 
"*«^t8  and  the  great  mass  of  negative  evidence,  it  seems  desirable  for 
^^p  present  to  regard  these  alleged  succesaes  with  great  reserve. 

It  is  reasonable  to  suppose  that  experiments  of  this  kind  would 
^re  a  better  chance  of  success  if  confined  to  animals  of  the  same 
*j>flcie«.  The  attempts  made  in  this  direction  by  Jeannel,  Eert,  Senu, 
Weber,  Kuster,  and  many  others  have,  however,  all  proved  abortive. 
Hanau  (rat  to  rat),  Weber  (dog  to  dog),  aud  Morau  (mouse  to 
mouse)  now  allege  that  after  numerous  failures  they  have  at  length 
«a<x?eeded ;  but  their  results  are  open  to  just  such  fallacies  as  those 
above  mentioned. 

With  regard  to  human  beings,  there  is  no  proof  that  cancer  has 
ever  been  c<.>mmunicated  from  one  individual  tfj  another.  The  attempts 
maile  by  Aliliert,  Biett,  and  others,  to  iuexiulate  themselves  and  their 
pnpibi  with  the  disease  were  uniformly  uusuecessful.  There  is  not 
ft  single  case  on  record  of  a  surgeon  having  acijuired  cancer  during 
tbo  jterfommnce  of  an  oi>eration  for  its  removal,  noti^'ithstandiug  the 
fre«|aem'y  of  es[»oBure  to  contagion  uuder  such  circumstjinces.  Of 
the  thousands  of  persons  habitually  engaged  in  attendance  upon  the 
-fictinis  of  this  disease,  how  few  have  ever  become  similarlv  afi"eeted. 
Notwithstanding  that  many  men  have  hail  sexual  iutercourse  with 
women  the  subjects  of  uterine  cfl.noer,  there  is  not  a  sinprle  v.o}]- 
anthenticated  case  on  record  of  cancer  of  tho  penis  acquired  in  this 
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wtiy.     The  uomber  of  cases  in  which  cauceroua  disease  of  the  ntenv 

and  penis  have  coexisted  in  husband  and  wife  ia  so  small  as  to  ds> 
prive  them  of  all  value  as  evidence  of  contagion.  I  can  cite  only  six 
cases  of  this  kind,  although  the  frequency  of  esposure  to  the  mi 
of  contagion  is  so  great,  that  Noble  had  no  difficulty  in  collecting 
the  records  of  one  linndred  and  sixty -six  cases  of  pregnancy  ooa- 
plicating  utesrine  cancer,  published  during  the  ten  years  1886-95, 
Moreover,  it  has  often  littpi>eued,  that  women  in  whom  a  previoiu 
pregnancy  had  been  complicated  by  cancer,  have  again  become  preg- 
uaut;  and  I  even  know  of  instances  of  pregnancy  after  supravagitiAl 
amputation  of  the  cancerous  cervix.  Yet  of  one  hundred  and  thirty- 
four  men  with  cancer  of  the  i>enis,  tabulated  by  Demarquay,  only 
one  had  a  wife  with  uterine  cancer.  Thus  there  ia  every  reason  to 
believe  that  cancer  cannot  be  transmitted  from  one  human  being  to 
another. 

In  this  respect,  then,  the  hypothetical  cancer  microbe  fails  to 
make  good  its  entity. 

Autolnoculatlon. 

"With  regard  to  the  autoiuoculability  of  cancer,  the  evidence  forth- 
coming is  so  weighty  as  to  be  practically  conclusive. 

In  1888  Hahu  successfully  transplanted  several  small  cancerooB 
gnifts  from  recurrent  disease  of  one  mammary  region  into  the  healthy 
breast  of  the  t>i>posite  side.  Bergmann  and  Doyen  are  reported  to 
have  rejieated  Huliirs  experiment,  with  similar  results,  thus  estab- 
lishing the  autoiunciilability  of  the  disease. 

1  have  found  very  few  experiments  on  record  as  to  the  autoinocn- 
lability  of  cancer  in  the  lower  animals.  Seun's  attempts  on  a  dog 
failed. 

In  a  considerable  number  of  cases  it  has  been  observed  that  when 
cancerou.M  j,'rox\^hs  have  remained  for  some  time  in  contact  with  epi* 
theUal-covered  surfaces  the  latter  have  at  length  become  cancerouB,  as 
if  by  <lirect  imi>lautati<m. 

Criji|is  h  IS  i"<^latpd  the  case  of  a  woman  with  extensive  cancerous 
nlceratinn  of  the  left  mammary  region,  who,  being  unable  to  put  on 
any  dress,  lind  kept  her  arm — bent  at  a  right  angle — in  constant  con- 
tjic;t  with  the  disoase  for  several  months.  In  consequence  of  this  the 
skin  in  the  vicinity  of  the  elbow  became  the  seat  of  a  cancerous  ulcer 
several  iuclicn  hi  diameter. 

A  Hdiuowhat  similar  instance  had  pieviously  been  recorded  by  De 
Morgan,  as  follows: 

"My  colleague,  Mr.  Shaw,  attended  a  woman  whose  i>endul 
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breaat— the  seat  at  its  moat  dependent  part  of  ulcerated  C3ancer — 
nibbed  against  the  skin  of  the  thorax.  At  the  point  of  contact  a  cir- 
cular patch  of  cancerous  ulceration  (the  wize  rif  n  florin)  took  place, 
the  intervening  skin  between  this  and  the  fold  of  the  mamma  remaLu- 
ingbedtby." 

Examples  of  the  spread  of  the  disease  hy  "  contact  infection"  from 
thwutenia  to  the  vagina  have  been  reported  by  Thorn,  Czempin,  and 
Fischer. 

h  one  of  Thorn's  cases,  a  multipara  aged  46^ whose  uterus  had 

b«eij  deflected  to  the  right,  where  it  had  become  fixed  in  its  (iiuliy 

position  by  adhesions — subsefiuently  devc^loppd  cancerous  "  cauliflower 

Tcrescenoe'*  of  the  portio.     Owing  ttj  the  faulty  i^ositinn  of  the  uto- 

ra**,  the  diseased  portio  wjis  cnnHtttutlj'  iu  coutiut  witli  the  left  side  of 

the  vai^ina  at  h  considerable  distance  from  the  fornix.     In  this  pt;8i- 

^^on  |iHpillary  cancer  develoi>ed,  which  titted  the  similar  growth  on 

^^  portio  **  like  a  saucepan  lid/'     Elsewhere  the  vagina  was  free  from 

"*e  diseiifie. 

Kiel)ergall,  Winter,  and  Leopold  have  described  cases  in  which 
^®  primary  outbreak  of  the  tliaeaae  iu  the  corpus  uteri  has  been  fol- 
■***ed  by  the  appearance  of  similar  disease  iu  the  cervix,  which  they 
^^oribe  to  inoculation  by  contact  with  the  primary  cancerous  polyp, 
^5^ with  dfbris  given  off  from  it.  In  like  niauuer,  instauces  have  been 
sported  by  Hamburger  and  Walter  of  the  spread  of  cancer  from  one 
^va  to  the  other. 

Facts  of  similar  import  have  been  noticed  in  various  other  parts  of 
ihe  bod.v.  Rlebs  has  seen  instances  in  which  cancer  of  one  part  of 
tiio  alimentjin-  ti-act  has  been  follmvod  by  the  devek>pn]ent  of  cancer- 
ooB  nodules  of  similar  structure  at  other  partis  lower  down,  as  if  hy  the 
implantation  there  of  detached  fr^meuts.  Moxon  has  described  the 
spread  of  the  disease  from  the  trachea  to  the  lungs  iu  a  similar  way. 

Instances  have  also  been  observed  of  tlie  spread  of  cancer  across 
large  serous  cavities,  such  as  the  peritomum.  Thus  in  cancerous 
aflTertions  of  the  alKlominal  viscera  the  pelvic  floor  has  often  been 
found  studded  with  similar  cancerous  nodules,  due  to  fragjuenis  de- 
tached from  the  primary  growth  having  lotlgod  and  taken  root  there* 
Moreover,  cancer  of  the  abdominal  viscera,  projecting  iuto  the  peri- 
toneal cavity,  is  commonly  found  to  have  invaded  the  ojniosite  layer 
of  the  serosa,  where  this  comes  in  contact  witli  it. 

Goortin,  R4?inecke,  and  others  have  callcil  attention  to  the  fre- 
ciQMiey  with  which,  after  tapping  for  ascites  due  tf)  cancerous  lUsease, 
the  resulting  sinus  itself  l>ec<inie8  cancerous,  as  if  thrfnigh  infection 
of  the  wound  I)y  cancerous  elements  contained  in  the  ascitic  fluid. 

Cases  have  al^o  been  recorded  in  which  the  disease  had  spread  by 
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direct  imiilautation  from  oue  lip  to  another  (Bergnxaim) ,  fromonft 
vocal  cord  fo  the  other,  from  the  ton^jue  to  the  buccal  imieoua  nieiO' 
brane  (Liicke),  from  the  visceral  to  the  parietal  pleura,  etc. 

I  have  ravself  ween  several  iuatancea  of  the  kind,  especially  in  the 
moiith  and  bladder,  in  which  it  appeared  to  me  almost  certain  tJiat 
cancerous  growths  had  oriji^inated  in  this  way. 

There  are  also  rejisnna  for  l^elieving  that  eroded  Hurfaces  may  be- 
come infected  throuj^h  constant  contact  with  the  discharge  from  cmi- 
cerouH  ulcere;  and  many  surgeons  (Hahn,  Donitz,  Saba  tier,  etc.) 
admit  the  traumatic  dissemination  of  the  disease  thrnugh  infection  of 
wounds  by  the  escajie  of  "  cancer  juice"  during  operations. 

Schopf  reports  that,  having  had  to  make  lateral  incisions  into  the 
vagina  and  \nilva  during  the  process  of  vaginal  hysterectomy'  for  caa— 
cer  of  the  uterus,  these  incisions  subsequently  became  cancerous,  sjs 
if  from  contact  infection. 

Hence  care  should  be  taken  to  avoid  cutting  into  malignant  neo- 
plasms during  tlieir  removal ;  for  such  is  the  great  tenacity  of  life  and 
the  wonderful  proliferative  power  of  even  the  most  diminutive  frag- 
ments of  cancer  that,  when  left  behind,  they  only  too  often  constihita 
fresh  centres  of  disease. 

In  all  the  foregoing  instances  the  phenomena  met  with  more  closely 
resemble  those  of  tissue-grafting  than  they  do  those  resulting  from 
the  inoculation  of  infectious  disease.  It  may  be  inferred  that  the 
morl)id  epithelial  colls  are  themselves  the  infecting  agents,  and  that 
cancer  aut4)in(rwnlability  is  a  pheuomeuon  of  the  same  order  as  can- 
cer metastjwis.  The  evidence  here,  as  l>efore,  ia  against  the  existence 
of  a  specific  cancer  microbe. 

Hence  if  there  he  an.\  irritant  tib  extnf  from  whose  action  cancer 
must  result,  it  altogether  transcends  present  experience. 

Infection. 

liately  the  attempt  has  been  matle  to  utilise  the  irregtilarities  in- 
variably met  with  in  the  topographical  distribution  of  cancer  as  evi- 
dence of  the  injWfivus  nature  of  tiie  disease.  Arnaudet  was  the  first 
to  forraulat*.^  these  ideas.  In  certjiin  remote  rural  districts  in  Nor- 
mandy he  found  that  cancer  was  two  or  three  times  more  prevalent 
than  in  Paris,  He  also  adduced  iustances  of  cancers  coexisting  in 
varicms  organs  of  ]iersnus  living  in  certain  houses  or  in  their  vicinitr. 
Hence  he  crnichiclpd  that  the  locality  wliere  a  cancer  patient  had  lived 
was  contaminated;  and  he  thought  it  probable  that  contagion  waa 
propagated  chioHy  through  ciih'r,  water,  etc.  Similar  instjinces  have 
Biuce  l)eeu  adduced  by  GnelHot,  Fabre,  Fiesainger,  and  Webb. 
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According  to  these  views,  cancer  is  an  infectious  disease,  with  an 
'Hcobation  period  of  from  a  few  days  to  two  years,  beginning  with  a 
'P^'iiaary  lesion  and  being  followed  by  generaliflatiou.  Metchnikoff 
^*^nsiJer8  that  it  should  bp  elaaaed  with  the  miaHmatic  diseases,  and 
^  t*.flt  it  is  probably  propagated  by  Bporea  formed  outaid©  the  body. 

In  support  of  these  views  it  is  alleged  that  the  dwellers  in  certain 
-*^oQS€s  become  ai3fected  with  cancer,  either  eimnltaneousiy  or  suc- 
^»^aaively,  with  undue  frequency ;  that  instances  of  the  disease  attack- 
-*-^*ng  two  persons  {ranrer  h  deux)  living  together  are  relatively  fre<jueut; 
^*-nd  that  in  certain  localities  so  many  cases  may  be  met  with  as  to 
i  ^^ODstittite  an  epidemic. 

kWebb  reports  the  following  remarkable  group  of  cases : 
In  a  village  not  far  from  his  residence  are  two  houses  under  on© 
»f,  with  water-supjily  and  drainage  in  common.  Let  us  call  them 
«.  1  Jind  2.  Twenty -six  years  ago  a  man  aged  28,  living  in  No,  1, 
<lied  of  cancer  of  the  rectum.  Mr.  J.  H,  and  his  wife  next  occuj>ied 
it.  His  age  then  was  (50.  Two  years  later  he  died  of  cancer  of  the 
stomach.  His  widow,  who  continued  to  live  in  the  same  house,  died 
in  it  ten  years  later  of  cancer  of  the  rectum. 

Prior  to  her  death,  Mrs.  R.,  aged  50,  who  lived  in  No.  2,  was 
found  to  have  cancer  of  the  breast,  which  ended  fatally  eight  months 
later. 

After  the  death  of  Mrs.  J.  H.,  No,  1  wa.«i  occupied  by  three  maiden 
ladieH.  Of  these,  Mi-ss  P,  died  four  yearn  ago,  aged  58,  of  cancer  of 
the  uterus;  Miss  F.,  who  nursed  her,  died  last  winter,  aged  61,  of 
cancer  of  the  stomach ;  the  other  sister  is  still  alive  and  well. 

None  of  these  i>er8ons  were  blood  relatives,  aud  in  none  of  the 
families  was  there  a  history  of  cancer  in  other  relatives. 
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Fiessinger  instances  a  somewhat  similar  condition :  In  a  small 
village  a  woman  died  of  cancer  of  the  breast,  and  within  a  comjyara- 
tively  short  space  of  time  two  other  women  lodging  in  the  house  died 
of  the  same  disease — one  of  the  rectum  and  the  other  of  the  vulva; 
aud,  after  a  certsiiu  time,  two  neighbors  also  died — one  of  cancer  of 
the  Btomach  and  the  other  of  sarcoma  of  the  leg. 

On  the  strength  of  some  exceptional  coincidences  of  this  kind, 
without  any  other  requisite  ihAn,  the  exaggerated  conclusion  has  been 
drawn  that  cancer  is  an  epidemic  disease,  aud  such  groups  of  cases 
have  been  sty letl  cancer  epidemics!     If  the  alleged  epidemiology  of 

cer  has  ua  surer  i  luiidation  than  this  to  rest  on,  the  less  said 
tbont  it  the  l>etter.  It  will  l^e  time  enough  to  entertain  such  surmises 
when  the  cancer  microbe  ha.s  been  discovered.  What  to  ray  iniud 
completely  negatives  these  conclusions  is  the  signififniit  fact  that  in 
the  crowded  cancer  w.ards  of  the  Middlesex  Ho.spifcd,  during  the 
laAt  twenty  years,  not  a  single  instance  is  known  in  which  a  sister. 
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probationer,  nurse,  ward-«ervaiit,  surgeon,  student,  or  any  one  engaged 
in  attendance  on  tlie  cancer  [latienta  bus  ever  subseciuently  developed 
tbe  disease. 

Besides,  as  I  shall  presently  bave  occasion  to  sbow,  cancer  is  of 
less  frequent  occurrence  in  urban  than  in  rural  districts,  and  it  ia  least 
frequent  of  all  in  those  parts  of  the  former  where  the  density  of  f«)pii- 
latioD  is  greatest,  and  where  sanitation  is  the  least  regarded.  Surely, 
if  the  disease  were  really  infectious,  it  would  be  in  tbe  overcrowded 
parts  of  our  great  towns  that  we  should  see  the  evidence  of  it,  rather 
than  in  remote  mral  districts,  whence  all  tbe  alleged  cancer  epidemics 
bitherfai  repnrtetl  have  bailt^d  from. 

The  question  of  tbe  prevalence  of  cancer  in  Normandy  bae  lately 
been  investi^^ated  by  a  committee  of  thirty-five  local  practitionera, 
and  their  couchisinu  is,  that  althrmgb  tbe  disease  is  unduly  preva- 
lent in  certain  remote  hamlets "i)robably  in  consequence  of  heredity 
— yet,  when  the  whole  of  Normandy  is  taken  into  consideration,  can- 
cer is  nn  more  prevalent  there  than  in  many  other  parts  of  rural 
France.  In  this  connection  it  should  be  borne  in  mind  that  otler 
diseases  UpsiJes  cancer — deaf-mutism,  for  instance — manifest  topo- 
graphicul  variations  in  their  tlistrihution. 

The  Question  of  the  Origin  of  Malignant  from  Non- 
Malignant  Neoplasms. 

Imi>ortunt  prfictical  issues  jire  involved  in  tbe  solution  of  tlie 
question  ns  to  the  aHeged  liability  of  non-malignant  neoplasms  to 
become  iiiiilignuut.  If  ;iuy  such  tondeney  really  exisb?,  then  these  neo- 
plasms ou^bt  to  be  extirpated  as  soon  as  j^ossible.  Widely  diver- 
gent opinions  have  been  expressed  on  this  subject.  Prior  to  the 
applicritiou  of  tbe  niieroscope  to  the  study  of  new  growths,  it  was  gen- 
erally believed  that  every  chronic  tunmr  (scirrhus)  either  was  malig- 
nant or  teudfd  to  lieconie  so.  Thus  the  old  German  surgeon  Heister, 
writing  in  IT^-Jl,  says:  "The  name  scirrhus  is  given  to  a  painless 
tumor  that  occurs  in  all  jmrts  of  tlie  1>ody,  but  oapeciaDy  in  the  glands, 
aijcl  is  <bie  to  sta^;iiutiou  and  drying  up  of  the  blood  in  the  hardened 
part."  .  .  .  "  When  a  scirrhus  is  not  reabsorbed,  or  not  arrested,  or 
is  not  removed  by  tinie,  it  eitlun-  si)outaneously  or  from  maltreat- 
ment becomes  maligujiut;  and  then  we  begin  to  call  it  cancer  or 
(Xircuioma.'" 

The  ditbi'uUy  <»f  then  discrimiuatiirg  between  malignant  and  non- 
malignant  tumor-like  swellings  rendered  some  such  lielief  inevitable; 
but,  since  the  establish ment  of  this  diflVreuttation,  it  is  Burpriaini; 
to  find  the  old  creed  still  so  intiut^utial. 
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We  now  have  to  inquire  whetlier,  in  tlie  light  of  modern  research, 
tiiis  Wief  is  justifiable? 

SiQce  innocent  neoplasms  may  inflame,  suppurate,  ulcerate,  ne- 
crose, and  degenerate,  just  like  physiological  parts  of  the  body,  it 
BeemSLot  nnreasonable  to  suppose,  on  h  priori  grounds,  that  they 
nay  also  l.>ecome  the  seats  of  malignant  disease.  The  oecaaioiial  co- 
existence in  the  same  organ  of  bBuigu  and  malignant  neoplasms  favors 
thiH  vif  TV.  Such  are  the  chief  considerations  which  have  given  rise  ttj 
ihe  roiomon  belief  that  innocent  tumors  are  peculiarly  apt  to  become 
m&liguaut. 

Ott  critical  examination  of  the  subject,  two  considerations  have 
oacli  impressed  me.  The  first  is  the  rarity  with  which  these  two 
kinds  of  neoplasmg  coexist  in  the  same  organ ;  so  that,  even  if  we 
•dmit  that  malignant  transformation  takes  place  in  all  such  associated 
Moplaams,  the  event  must  be  one  of  great  rarity — very  much  rarer 
tlwn  it  would  be  if  non-malignant  neoplasms  were  especially  prone  to 
Income  cancerous. 

The  second  consideration  is  the  inconclusiveness  of  the  evidence 
^  to  the  malignant  growths  in  most  of  these  casea  having  sprang 
"^01  their  non-raalignaut  associates.  In  many  instances,  it  is  per- 
fectly evident  that  the  association  is  a  mere  coincidence,  eacli  iieo- 
Pi^m  having  originated  independently.  In  other  caseH,  tlie  coex- 
istiug  neoplasms  are  more  closely  associated;  but  even  in  these  the 
appearance  of  the  non-malignant  neoplasms  is  often  such  as  hardl^' 
^countenance  the  lielief  that  the  malignant  disease  had  spiniug  from 

I  will  now  discuss  this  ciuestion  more  in  detail  as  it  affects  some 
of  the  more  important  organs. 

In  the  Uterus. — At  the  outset  it  must  be  Ixirne  in  mind  tliat  uter- 
ine myomata  are  of  very  frequent  occurrence.  According  to  Bnyle, 
twenty  per  cent,  of  all  women  over  thirty-five  are  thus  affected.  If  tliis 
estimate  be  correct^ — and  so  far  as  I  can  judge  it  is  not  very  wide  of  the 
mark — these  neoplasms  are  much  commoner  even  than  cancer.  Hence, 
considering  the  great  frequency  of  both  diseaaea  in  women  of  a  cer- 
tain age,  we  n^ed  not  be  surprised  to  fiud  them  coexisting  in  the 
^me  uterus  rather  frequently.  Thus  of  78  uterine-cancer  iiHcropsies 
of  my  Hat,  in  5  there  were  concomitant  myomata;  and  of  tlie  45  similar 
necropsies,  tabulated  by  Lebert,  6  were  associated  with  myomata. 
Thus  in  these  12.3  uterine-cancer  necropsies,  myomata  coexisted  in  11, 
or  in  9  per  cent. 

1.  In  the  immense  majority  of  caseji— in  four-fifths  of  those  under 
my  own  ol>«ervation — the  two  neoplasms  were  rpiite  separate  and  in- 
dependent of  one  another— the  myoma  having  sprung  from  the  corijua 
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and  the  cancer  from  the  cervix  or  portio — so  tb£kt  in  iihese  omw  fcLti 
could  be  no  question  of  the  latter  disease  having  originated  from  til 
former. 

2.  In  the  remaiuing  cases  the  coexisting  neoplasms  were  mue! 
more  closely  associated,  most  of  them  arising  in  the  corpas.  Al 
common  condition  is  to  find  one  or  more  small  subperitoneal  or  in- 
tramural myomata,  with  cancer  of  the  mucosa.  Under  these  eir- 
cumatances  the  myoma  is  seldom  cancerous.  Of  conrse,  when  the 
cancerous  disease  spreads  widely,  even  tumors  such  as  these  may  be 
at  length  invaded. 

A  good  many  instances  have  been  recorded  of  myomata  projecting 
into  the  uteri ue  cavity  and  bearing  on  their  surface  a  cancerous  growth 
or  ulcer.  In  cases  of  this  kind,  the  cancerous  disease  usually  spread* 
from  the  raucoaa  to  the  ravoma,  by  way  of  the  i^rivascular  lymphatics. 
In  like  manner  uterine  myomata,  projecting  into  the  abdomen,  aome>- 
times  become  cancerous  through  extension  of  the  disease  from  aJLer— 
ent  neighboring  organs,  such  as  the  ovary,  iDtestiue,  and  omentum. 
There  is  yet  another  way  in  which  these  tumors  may  possibly  b* 
secondarily  iuvaded  by  cancer,  and  that  is  by  dissemination  from  a 
primary  focus  elsewhere,  of  which  ScLaper  has  reported  an  instance, 
the  primary  disease  l>eiug  iu  the  luug. 

ii.  In  such  cases  as  the  foregoing  there  is,  of  course,  no  question 
of  the  cancerous  disease  having  primarily  originated  in  the  fibro- 
myoma.  Iiidoed,  this  is  an  event  of  such  rarity  that,  notwithstanding 
the  great  activity  of  modem  jjathologists,  only  al>out  a  dozen  instances 
of  it  have  hitLorto  boon  ret-ordod;  and  in  most  of  these  the  evidence 
aildueed  is  far  from  !>eing  thoruughly  convincing.  Although  Martin, 
somewhat  cavalierly,  rejects  these  cases  on  this  account,  there  can, 
I  think,  bo  uo  doubt  as  to  the  reality  of  the  occurrence.  The  follow- 
ing example  of  it  has  come  under  my  own  observation: 

A  single  woman,  aged  43  years,  was  in  a  very  feeble  and  emaciated 

condition.  8he  had  Huffored  frnni  pain  and  difficulty  in  defecation 
for  the  last  twenty-iive  years.  A  few  mouths  ago  an  aliecess  formetl 
in  the  left  ischiorectal  region,  whence  a  fistula  resulted,  and  subse- 
quently CHnreroiiH  idceratiou.  On  examination  a  crater-like  cancer- 
ous ulcer  fjccujued  the  left  ischinrectal  region.  A  fi.stuloiis  tract, 
discharging  fiscal  niattor,  ]>as,sed  from  its  base  into  the  rectum 
There  was  no  vtigiujil  di^i'lmrge,  nor  was  the  j)ortio  ulcerated.  1* 
lumbiir  <'<>lotomy  was  i>erforined,  but  she  died  of  exhaustion  tw  .i 
six  days  later.     At  tlie  (ierroi»Hy  tlie  peh'ic  contents  were  fouar  J 

U'd  togiither.     The  ntiunis,  iliHtnided  to  the  size  of  a  man'**  | 

(iletely  filled  the  i>elvis.     To  it  the  rectum  and  ileoccecal  1 

intestine  were  adherent.  The  former  was  compresaetl 
sacrum.  Iramediatoly  above  tlie  sent  of  eomprossion,  a  1 
passed  from  the  Ixiwel  to  tlie  ulcer  in  the  ischiorectal  rej 
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posterior  wall  of  the  lower  jiart  of  tLe  uteruB  there  was  a  diHtinctly 
encai>suled,  ovoid  new  growth,  the  size  and  shape  of  a  lemonj  jtre- 
Hentiug  the  apijearance  of  an  intramural  fibroinyoma,  infiltrated  with 
iiilloiil  cancer.  At  its  iieriphery,  in  a  few  places,  the  coUoid  growtli 
had  invaded  the  a(^ljacent  parts,  especially  the  connective  tiHsue  be- 
tweeu  the  lower  part  of  the  rectum  and  the  enhirged  utenis.  Oppo- 
aite  tiie  posterior  wall  of  the  bladder  the  capsule  of  the  tumor  had 
pTCD  way,  and  the  cancerous  disease  had  fungated  into  that  viscus. 
Some  of  the  adjacent  pelvic  hmph  glands  were  infiltrated.  The  col- 
loid i^rowtb  presented  as  a  pale,  yellowish-whito»  tranBhiceut,  coarsely 
grandar  sul>8tanee.  In  some  places  it  was  soft  and  gelatiuiform ; 
in  others  it  partook  more  of  the  nature  of  scirrho-colloid.  There  were 
no  metastases.  Both  ureters  were  dilated,  and  there  was  left  pyone- 
phiosis  with  acute  nephritis  and  atrophy. 

The  disease  had  the  appearance  of  being  much  more  advanced 
fitliin  the  capsule  of  the  fibromyoma  than  elsewhere.  It  had  invaded 
Mitlier  tlje  mucosa  of  the  rectum  nor  that  of  the  portio.  Hence  I 
KMclude  that  it  really  originated  in  the  filiromyonia. 

Hishh-Hjienl  exomlnatmi  revealed  a  scanty,  tibrous,  alveolar  atruc- 
hiTp,  the  alveoli  containing  colloid  suljatance.  In  many  of  the  sec- 
tiota  a  layer  of  columnar  epitlielial  cellw,  lining  the  alveoli,  could  be 
traced,  most  of  the  cells  being  in  an  advanced  stage  of  granular  de- 
iientration.  The  presence  of  these  lining  cells,  together  with  the 
'X'cflsional  appearance  here  and  there  of  tubules  lined  hy  columnar 
(H>Ils,  in  which  degenerative  changes  had  made  but  little  progress, 
f^naWpd  me  to  recognize  the  primitive  morbid  condition  as  glandular 
t^Bper  of  the  tubular  type.  The  section  showed  in  some  places  tracta 
offibromyomatoua  tissue. 

Legnieu  and  Marien,  Coe,  Uebmann,  Glaaer,  Klob,  and  others 

iiare  also  reix>rted  instances  of  cancer  originating  in  uterine  fibroids. 

li  such  conditions  were  of  fre<iuent  occurrence,  cancer  of  the  uterus 

would  be  mt^re  fre()uently  met  with  in  the  rarpus  than  elsewhere — for 

it  is  here  that  fibroids  are  commonest — but  we  know  that  cancer  rarely 

arises  in  this  situation. 

The  presence  of  epithelial  Btnictures  in  uterine  fibronjyoinata, 
first  demonstrated  by  Babes  and  Diesterweg,  hjia  been  confirTiied 
and  amplified  by  many  recent  observers  (Ricker,  Orloft',  Ileckling- 
hausen,  Hauser,  6t<'.),  who  have  for  the  most  part  identiticd  Hiphp 
structures  with  residua  of  the  Miillerian  and  Wolffian  ducts.  In 
the  normal  uterus  the  deep  extremities  of  the  utricular  glands  often 
penetrate  for  stjme  distance  into  the  adjacent  musculature  and  in 
the  so-called  "glandular  endometritis,"  this  itenetration  is  still  more 
marked.  During  pregnancy  similar  changes  are  very  noticeable, 
d  conditions  arise  which  tenfl  *  ver  the  connection  of  the  glands 
ith  the  free  surface.     Tn  m  v«  fragments  of  tin-  utricular 

glan<lM,  D«  and  emliodded  in  the 

muBco]  kve  denjonstrated   in- 
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stances.  The  latter  obseryer  has  eveD  foimd  isletB  of  the  maooaa  com- 
pk'toly  sequestrated  in  the  uterine  wall.  Is  glandular  tiftsne  from 
those  sources  ever  iuchuled  in  fibrrjmyonmta?  Many  of  the  Afieci^ 
mens  of  the  above-mentioned  obserNers  justify  this  belief.  Such  ai« 
the  sources  whence  cancerous  disease  of  uterine  fibroids  probably 
originates. 

It  is  evident  from  the  foregoing  that  there  is  no  real  incompatibil- 
ity between  uterine  fibrorayoma  and  cancer,  as  Cruveilhier  belieTed. 
At  the  Bame  time  the  extraordinary  rarity  of  this  morliid  ooujuaotioB  | 
is  certainly  noteworthy.  In  Hhort,  it  follows  from  what  has  beea 
stated  that  far  from  uterine  fibroids  having  any  8peci;d  proclivity  to 
become  CHUcerouH,  they  are  very  much  Ichs  liable  to  originate  thk 
disease  than  are  the  glandular  elemeut^i  of  the  uterus  itself. 

Homo  i^atliologistH  have  ascribed  the  association  of  cancer  with  J 
nt<^rine  fibruid.H  to  "irritation,"  excited  by  the  presence  of  the  latter  "* 
and  the  conHo<|uent  hyiicrijlasia  of  the  mucosa.  Thorn  haa  repotted  j( 
an  instance  of  this  kind  in  which  the  cancerous  disease  appeAnxl  to  ^ 
have  been  caune*!  Ity  tho  luesence  of  a  large  calcifieil  fibroid.  If  this  4 
itlleged  causation  were  of  common  occurrence,  we  shouhl  exiJOct  to  find  ^ 
tibromyomata  more  often  concomitant  with  uterine  cancer  than  with  J 
any  other  local  ^■ariety  of  cancerous  disease.  But  this  is  not  so,  for-^ 
fibroids  coexist  with  uterine  ciincer  only  in  9  ])er  cent,  of  the  necrop- 
sies; whereas  I  have  found  that  they  coexist  with  cancer  of  other" 
localities  to  the  extent  of  18.;i  ]>er  cent.*  It  is  evident,  therefore,  thai  I 
thfi  changes  excited  in  the  uterine  mucosa,  etc.,  by  the  preeeiMM  of  ' 
fibroids,  do  not  specially  predispose  to  cancer. 

According  to  Cliiari,  the  fiubjet^ta  of  uterine  fibroids  are  unduly 
prone  to  cancer.  Of  25  women  with  fil>roi(ls  under  his  observation,  ' 
2  had  cancer  of  the  uterus,  1  cancer  of  the  breast,  and  6  had  cancer  of  , 
other  organs.  Tljis  is  a  very  slender  basis  on  which  to  rest  such  a 
sweeping  statement.  If  Chiari's  view  were  correct,  we  should  ex}>ect 
to  find  uterine  fibroids  much  more  frequently  in  the  cancerous  than 
in  the  non-caacerous.  But  of  15*.>  female  cancer  necropsies  in  my  list, 
fibroids  were  present  only  in 20,  or  in  12.5  percent. ;  whereas,  accord- 
ing to  Bayle,  fibroids  are  found  in  20  per  cent,  of  all  women  orer 
thirty-five.     Hence  Chiari's  conclusion  must  l>e  rejected. 

Passing  now  to  the  consideration  of  the  allegetl  proclivity  of  uterine 
myomata  to  become  j?arromotoj«,  the  first  fact  that  strikes  me  i«  the 
great  fre(iuency  of  the  former  and  the  great  rarity  of  the  latter  diseaae. 
My  analysis  of  2,649  consecutive  cases  of  uterine  neoiilaams  ahowa 

♦Of  44  hrcftst  fnner-r  nc-rrnpsffs  t  f<iiini1  nteHiie  fibroids  In  8  ;  and  of  37  necrop- 
■ios  for  cancer  In  other  IcicalticB,  (ibruid«  were  preaeui  iu  10 
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883nterine  fibromyomataand  ouly  2  sarcomata.  In  Gurlt'a  analyBiu 
of  4,115  uterine  neoplasms  the  proportion  of  fibroiils  to  sarcomata  Ib 
as  481  to  8.  Of  205  hysterectomies  for  fibroitls  of  the  corpus,  Martin 
tod  4  of  the  tumors  sarcomatous.  It  is  evident  from  these  data 
Ibat  ateriue  fibroids  seldom  Ix'come  sarcomatous ;  in  fact,  the  meta- 
uiorpiit)sis  is  very  much  rarer  than  it  would  be  if  these  tumors  really 
bdany  special  proclivity  that  way. 

NevertheleHS,  the  fact  of  the  occasional  ori^^in  of  sarcomatous  dis- 
eue  in  uterine  myomatn  has  been  clearly  established  by  many  well- 
recoTcted  examples.  In  this  connection  it  must  be  remembered  that 
fibroidB  are  of  composite  build,  including  connective  tissue,  mus- 
cle elements,  blood-vessek,  and  lymphatics,  from  either  of  which  the 
s&rcomatoua  metaplasia  may  arise.  The  occasional  occurrence  in 
ftiesti  tumors  of  cartilaj^iuoua  and  even  truly  osseous  structures 
iHeiilo,  Bidder,  Freund,  etc.)  points  to  the  jirobability  of  blasto- 
gemc  origin;  hence  corresponding  varieties  of  the  disease.  Thus, 
when  tLe  morbid  process  centres  in  the  connective  tissue,  its  elements 
multiply,  destroying  the  atljaceut  fibrous  tissue,  muscle  cells,  etc. 
(njyowrcowia,  myomyxonia,  etc.) ;  when  the  blood-vessels  and  lympha- 
tics are  chiefly  involved  we  get  telaugiectasic  {myaiarroitia  tt'hutfp'er- 
^(iticum)  and  lymphaugiectasic  varieties  {mi/o»an'f/nta  lyiujihiwgieda- 
ficum).  In  other  instances  the  muscle  elements  are  alleged  to  be 
primarily  affected  and  to  increase  at  the  expense  of  the  remaining 
f^oiwtituents  {mijmna  sarcomnimum  vel  myoiiKt  fi'virfUnhtre  »iab'fjt>Km). 
h  their  xecurrencea  and  metastases  each  of  these  varieties  usually 
breeds  true. 

By  far  the  commonest  variety  of  the  disease  is  the  myosarcomatous. 
h  such  neoplasms  round-  and  spindle-celled  elements  predominate, 
and  there  is  often  a  mixture  of  these.  They  usuaUy  present  as  ]ioly- 
poid  tumors,  projecting  either  into  the  peritoneal  sac  or  into  the 
uterine  cavity,  but  exceptionally  they  are  embedded  in  the  muscula- 
ture of  the  parietes.  Their  form  is  nearly  always  circumscribed,  and 
they  are  often  encapsuled.  Their  consistence  varies  with  the  amount 
of  fibrous  tissue  present.     The  following  typical  examiile  is  1  iy  FLulay  : 

A  single  woman,  aged  69  years,  had  noticed  an  intrfi-ubdominal 
tumor  in  the  region  of  the  uterus  for  fifteen  years.  It  liad  caused  no 
special  trouble  until  "quite recently,"  when  it  rapidly  enlarged.  She 
died  of  acute  peritonitis  shortly  after  cctraing  inidor  obsorvation. 

At  the  netTopftrt  a  smooth,  encapsuled,  globular  tiiinnr,  the  siw  of 
a  fa'tal  head  at  birth,  was  found  attached  to  the  fuiiduH  uteri  l>y  a 
short,  narrow  pedicle.  Its  summit  was  in  a  stato  of  incipipnt  diHinte- 
gration.  In  this  vicinity  several  coils  of  small  intfHttne  were  adher- 
ent, one  of  which  was  jterforated  by  a  spur  of  the  neoplasm.  The 
adjacent  part  of  the  bladder  was  similarly  aileotcd.     The  rest  of  the 
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tumor  presented  tLe  appearance  of  a  soft  fibromyoma.     An  onli 
subperitoneal  "  fibroid,  "the  size  of  a  wiilnut,  was  attached  to  the 
side  of  the  uterus  posteriorly.     TLe  cervical  mucosa  presented 
eral  small  mucous  pol,vpi.     Secondary  nodules  were  found  in  the  11 
of  the  right  lung,  iu  the  wall  of  the  left  ventricle  of  the  heart,  in 
left  kidney,  and  in  an  infraclavicular  lynjph  gland  on  the  left  side-l 

Ou  hinioliMjical  examination  the  uterine  tumor  was  found  to 
myotiarcoiHO,  in  which  groups  of  I'ound  and  spindle-ahai>ed  cells  wel 
interspersed  with  fibrous  tracts  containing  unstriped  muscle  cell! 
The  secondary  growths  were  of  similar  sarcomatous  structure,  onlj 
the  round-celled  elements  were  more  abundant. 

Ott,  UUmann,  Dickinson,  Schreher,  and  many  others  have  re- 
corded cases  of  this  kind. 

Examples  of  myomyxoma  have  been  rejrorted  by  Franque,  SoUj, 
Fenger,  Ousserow,  etc. 

Aslanian,  Kahlden,  Johannovaky,  and  others  have  detailed  caaea 
of  the  telangiectaaic  variety ;  while  we  are  indebted  to  Pick,  Keller, 
Fehling,  and  Leopold  for  the  description  of  instances  of  the  lym- 
phaugiectasic  form. 

Examples  of  myoma  malignum  have  been  reported  by  LtangerhaDS, 
Kahlden,  T\'hitridge  Williams,  Doran,  etc.  In  this  variety  of  the  dis- 
ease the  primary  and  secondary  growths  consist  largely  of  spindle- 
celled  stnictures,  which  are  believed  to  be  identical  with  the  organic 
muHcIe  cells  of  ordinary  fibromyomata.  In  short,  it  is  alleged  thai 
the  structure  of  these  tumors  is  that  of  embryonic  leiomyomatom 
tissue.  In  estimating  the  value  of  this  distinction,  ever3"thing  de 
Ijouds  U] ion  the  aiguificiiiico  attached  to  the  spiudle-celled  elements 
as  to  whftlnir  these  represent  young  connective  or  myomatous  tissue 
In  most  oi  the  Ciises  of  so-called  nnjoma  maUgnum  hitherto  recorded 
the  evidence  adduced  as  to  the  myomatous  nature  of  the  spindlencellei 
constituents  seoms  to  mo  to  be  far  from  conclusive.  No  one  seems  t< 
have  applied  tu  the  examination  of  these  struchires  the  special  tech 
tiitpie  and  reagents  recjuiaite  for  the  diflferentiation  of  leiomyomatoui 
tissue.  The  fact  that  organic  muscle  cells  may  multiply  by  karyo 
kinesis  and  ^iroduct^  new  elements  has,  however,  been  demonBtrate< 
l>y  BnsHchi  .'ind  others. 

It  follows  from  what  has  b^en  stated  that  the  i)088ibility  of  beuigi 
HPfiplasms  taking  on  malignant  characters  c^innot  be  denied;  but  thi 
iH  a  very  ditFormit  tiling  from  admitting  that  such  neoplasms  are  spe 
cially  i»ron6  to  become  malignant.  This  is  disproved  by  the  grea 
rarity  (►f  the  coincidence.  Non-malignant  uterine  neoplasms  have  n< 
sfx'cial  jtroelivity  to  malignant  disease;  ou  the  contrary,  the.v  seen 
to  be  less  prone  to  originate  such  changes  than  the  morphologica 
elomentH  of  the  uterus  itself. 
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In  the  Breast. — After  the  non-malignant  mamm^y  neoplasms 
W  been  clearlj  differentiated  from  the  malignant  ones  hy  Astley 
Cooper  the  partisaud  of  the  old  belief  still  maintained  that  the 
ktter  commonly  developed  from  the  former.  Cooper  himself  ad- 
mitted the  possibility  of  such  an  occurrence.  He  says :  "  I  beHeve 
tkt  if  a  person  has  a  tumor  of  the  breast  which  is  not  malignant, 
lod  that  it  remains  so  till  the  change  of  life  takes  place,  that  tlien 
an  undue  action  may  be  excited  in  the  part,  and  the  tumor  become 
sciitboua, " 

In  order  to  determine  the  significauce  attaching  to  this  dictum,  in 
the  light  of  my  own  experience,  I  have  consulted  the  records  of  two 
Imndre^  and  fifty -four  consecutive  cases  of  mammary  cancer,  of  which 
I  hiTe  preserved  a  detailed  account ;  and  I  find  that  the  disease  was 
attociated  with  fibroadenoma  in  only  two  instances.  In  other  words, 
loreTery  case  of  cancer  that  had  originated  under  circumfitances  sug- 
geetive  of  the  possibility  of  its  having  sprung  from  a  fibroadenoma 
there  were  one  hundred  and  twenty-aix  cases  that  had  evidently 
origbated  otherwise.  But  the  relative  fretjuency  with  which  fibro- 
adenomatous  and  cancerous  neoplasms  arise  in  the  female  breast  is, 
sa  I  have  elsewhere  shown  (Aivials  <>/  Surgei-y,  October,  1891}  as 
372  to  1,863,  or  the  proportion  is  1  to  5.  Hence,  even  if  we  admit 
tbt  malignant  transformation  takes  x^lace  in  all  such  associated 
neoplftsms,  the  event  must  be  one  of  extreme  rarity — very  much  rarer 
ika  it  would  be  if  fibroadenomatous  ueoi)lasm9  were  sjjecially  prone 
to  become  cancerous. 

In  many  cases  of  this  kind  the  association  is  evidently  a  mere 
coincidence,  each  neoplasm  liaving  originated  from  the  gland  inde- 
/Jendently,  as  in  the  following  cases : 

In  an  example  recorded  by  Paget  there  was  found  in  the  breast 
excised  from  a  womau  aged  thirty -two  a  small  fibroadenoma  that  had 
existed  for  four  years,  and  far  apart  from  it  a  hard  cancer  of  four 
months'  duration. 

In  a  case  under  Bryant's  care  a  scirrhous  tumor  occupied  the  lower 
and  axillary  part  of  the  right  breast,  while  upon  the  surface  of  the 
gland,  between  the  cancerous  tumor  and  the  nipple,  there  was  a  quite 
separate  encapaidec^  fibroadenoma.  The  patient  was  a  single  womau, 
forty -nine  years  old. 

Bichet  has  recorded  an  instance  of  two  filjroadenomata  of  twenty- 
two  years'  duration  in  the  lower  segment,  and  cancer  of  recent  growth 
in  the  upper  segment  of  the  same  breast. 

Gross,  having  enucleated  three  fibroadenomata  from   the   right 
Eknd  amputated  the  left  for  cancer,  found  that  the  latter  also 
three  filiroadeuomata. 
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Wuldeyer  met  with  a  cancerous  tumor  associatod  in  tho 
breast  with  eight  fibroadenomata. 

In  other  cases,  although  the  coexisting  nooplasnis  aro  nmro  closolv 
associated,  tlie  appearance  of  the  non-nialiguant  tunnirn  hardly  coun- 
tenances the  l^elief  that  the  malignant  disease  had  spnuig  from  thorn. 

The  two  following  cases  have  come  under  my  obsereation : 

Case  I.— A  well-nourished,  married  woman,  aged  63,  ha<l  a  amall, 
Btationnrj  fibroadenomntous  tumor  in  theup[>er  part  of  her  hroast  for 
thirtv-tivB  rears.  During  the  la^t  two  months  a  hanl  canoercNM 
growth,  the  Hi;;e  of  a  Tangerine  orange,  had  develo{)ed  in  connectioa 
with  it.  She  died  a  few  Wfeks  later  of  syncope  from  aneurysm  of  tb* 
aortic  areli.  On  oxHTninatiou  of  the  breast  after  death,  it  wiw  foond 
to  contain  a  small  circumscribed  encapsuled  fibroadenoma,  portiaUj 
embetlded  in  scirrhous  cancer. 

Case  II.  —A  largo,  oljese,  sterile,  married  woman,  aged  54,  thirty-  < 
four  years  ago  noticed  a  tumor  in  the  upper  i)art  of  her  right  breast, 
which  slowly  increasetl  to  the  size  of  a  lien's  egg  and  then  became 
tiouary .  So  it  remained  until  three  months  l»efore  I  first  saw  her,  wbeo, 
without  injury  or  other  known  cause,  the  tumor  began  to  increase. 
thid  short  time  it  attained  the  si^e  of  the  fu^ttil  heiul  at  birth. 
examination,  I  f<»uud  a  cireumscrilie«l  liossy  tumor,  adherent  tn  ihi^H 
overlying  skiu,  which  was  reddened  in  i)laces,  but  movable  over 
subjacent  structures.  Home  of  the  bosses  were  soft  and  fluctoati 
while  others  were  hard.  The  nipple  was  retractetl.  Tlie  axi 
glands  were  slightly  enhirged,  as  well  as  th<Tfl«  l>elow  the  clavi( 
There  was  no  history  of  cancer  in  the  family.  The  breast  waa  ampo^ 
tated  and  the  axillary  gknds  were  removed.  Examiiiatit)n  of  t  he  Iti  mor 
after  removal  shmved  that  the  whole  of  it  was  distinctly  fi  <l. 

In  many  parts  of  the  capsule  there  were  extensive  calcareous  ts. 

On  section,  the  bulk  of  it  waa  seen  to  consist  of  large  cysts  containing 
brown  serous  fluid,  and  there  were  also  numerous  small  cysts  in  th« 
adjacent  parts;  in  acklition  to  the  fluid  many  of  the  cysts  contaiocd 
villous  papillary  growths.  At  the  sternal  side  of  the  main  tumor  wi$ 
a  solid,  yellowish,  eueapsulfd  mfuss  the  size  of  a  Taugerino  omugQi, 
which  appeared  to  be  of  more  recent  formati<ui  than  the  rest. 
scopical  examination  of  a  portion  of  this  revealf^d  duct-Uke  » 
which  often  contained  papillary  ingrowths.  Examination  of  the 
cised  axillary  glands  revealed  only  inflammatory  changes.  It 
evidently  a  case  of  tubular  cancer  that  had  develoi)ed  in  cooneciioQ 
with  a  cystic  villous  papilloma  of  old  standing.  Two  aiid  one-half 
mouths  later  recurrence  was  noticed  in  the  mammary  region.  Seven 
months  later  the  skin  over  the  whole  of  the  front  of  the  thorax  aud 
upj>er  part  of  the  aMomen  contained  numerous  small,  hanl.  cancoroos 
nodules.  In  the  right  ntanimary  region  these  were  coniluent  aud  nlo^^H 
ated.  The  right  axilla  was  iuJdItrated  aud  the  upfier  lind)  (edemaloi^|H 
The  woman  died  of  right  hydrothorax,  with  collapse  of  the  lung,  nearly  ' 
seventeen  months  after  the  operation.  At  the  necropsy  the  hx^iil  di»- 
ease  was  found  to  have  spread  by  direct  extension  through  the  thonudo 
wail  to  the  right  pleura  aud  lung,  both  of  which  contained  Diimexoos 
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BTOTis  ncKlules.     The  pleural  sac  contjiiued  seventy  oimces  of  fluid, 

the  Inn^;  wns  collapsed.     There  were  two  caseating  tuberculouH 

Idei>08it8  in  the  opi^M»r  lobe  of  the  loft  lung.     The  heart  was  small  and 

Tfetty.    The  i)eritoiieum  was  thickly  studded  witli  amceroiis  nodules. 

]Tbe  liver  was  large  and  fatty,  and  the  gall-liladder  contained  three 

lacptted  calculi.     The  spleen  and  both  kidneys  were  congested.     The 

itenui  waB  small  and  presented  several  x^'^duuculated  Hbroids  at  its 

Of  similar  cases  observed  by  others,  the  following  will  suffice: 

Case  I. — A  lady,  a^^ed  411,  under  Haward's  care,  hail  a  firm,  lobu- 
ktftl,  Duu-pro^j^e«sive  tumor^the  size  of  a  bantam's  ej<g — in  the  upper 
lartof  lier  right  bre^ist.  After  it  had  remained  iu  this  condition  for 
aiM  years,  a  hard  nodule  formed  l)etween  the  tumor  and  the  overly  iug 
ikifl,  which  prejsentcil  all  the  signs  of  cancer.  Tlie  axillary  glands 
»(?re  imaffecte<l.  On  histological  esaraiuation  after  extirpation,  the 
old  tuiaor  proved  to  be  a  typical  fibroadenoma.  In  the  overlying 
skin  was  &  button-like  nodule  of  hard  cancer,  which  adhered  to  the 
KJjiiceDt  adenoma,  but  had  only  superficially  invaiied  it.  Eleven 
iDODtLH  after  this  oiieration  two  small  recuirent  nodules  appeared  in 
the  ticinity  of  the  scar. 

Case  II.^ — In  an  unmarried  woman,  aged  61,  Whit©  found  a  single 
fii'tnadenoma  in  the  le/i  brea.st  ami  three  similar  tumors  in  the  rujht 
f'reast.  In  close  aHsociation  with  fine  of  the  hitter  an  acinous  cancerous 
grawth  had  sprung  ui>. 

Case  III. — A  woman,  aged  44,  had  noticed  from  girlhood  a  station- 

My  tamri'r,  the  size  of  a  cherry,  beneath  the  akin  of  her  left  breast.    Two 

.vfara  before  she  came  under  observation  hard  cancer  started  iu  the 

ncinity  of  this  tumor.     When  firwt  seen  by  Hutchinson,  Jr.,  she  had 

^  Ii&rd  cancerous  mass  there,  adherent  to  the  overlying  skin.     Tliis 

""W  excised,  and  some  affected  axiDary  glamls  were  removed.     On 

^*4mination  of  tho  part  after  removal,  a  rounded  fibroadeuomatoiis 

teoior  wiis  found,  completely  embedded  iu  scirrhous  cancer,  whicli 

''iJTouuded  it  to  the  extent  of  from  one  to  one  and  one-half  inches. 

^Q  mierrjacopical  examination,  it  was  frmnd  that  the  cancerous  dis- 

j^e  had  invaded  the  structure  of  the  adenoma;  but  the  author  is 

'^'^tibtful  whether  this  implies  that  it  really  commenced  iu  the  tissue 

0^  the  latter. 

Many  in.stances  of  the  development  of  H'urmua  in  association  with 
^^^^mniarv  fibroadenoma  have  also  been  recorded.     Labile  antl  Coyne 
most  sarcomata  of  the  breast  originate  thuSj  rather  than 
wnes  of  the  gland  itself.     In  support  of  this  they  instance 
case  iu  which  an  adeuocystic  sarcoma  arose  iu  close 
Q  old  adenofil»ronia, 

woman,  aged  44,  in  whoso  left  breast  a  hard 
ape  of  a  walnut,  Imd  existed  without  nlteratiou 
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for  ten  years;  when,  withrmt  any  known  cauHe,  it  began  to  enlar|,'P, 
and  in  tbe  courBe  oi  two  years  increased  to  the  sisie  of  a  newly  Um 
child's  head.  It  was  then  removed,  together  with  tlie  l>rea«t;  and, 
on  microscopical  eixamination,  it  jiroved  to  be  a  spindle-celled  mri- 
adenosarcoma. 

Of  eight  eases  of  mammary  sarcoma  examined  bj  these  authors. 
no  less  than  four  had  a  similar  history — whence  their  conclaBion.  I 
have  not  met  with  such  cases  in  anything  like  so  large  a  ]»ropartion, 
Among  thirty  sarcomata  of  the  breast  analysed  by  me,  thera  was  only 
one  instance  of  this  kind.  i 

In  tliirt  case  the  iwtieut,  aged  43,  first  noticed  a  small  hard  lump 
in  lier  right  breaat  8ix  years  before  she  came  under  treatmeut.  This 
lump  hanng  remained  stationary  for  over  five  years,  then  began  Uj 
enlarge  during  preguaucy,  and  in  nine  months'  time  it  attaiued  tlie 
size  of  a  large  orange.  On  histological  examination  after  removal,  it 
proved  to  be  a  solid  and  spindle-celled  adenocystic  sarcoma. 

Billroth  mentions  having  met  with  2  such  instances,  out  of  his  19 
casefi  of  raammary  sarcoma;  aud  of  3.^  cases  collected  by  Pouben,  in 
10  the  tumor  had  existed  for  over  five  years — in  4  cases  for  from  five 
to  eiglit  years,  in  3  for  ten  years,  in  I  for  seventeen  years,  and  in  2 
for  forty  years. 

The  initial  slowness  of  the  growth  in  such  cases  is  probably  due 
ti3  the  paucity  of  its  constituent  cellular  elements;  for,  as  Virchow 
hiiH  pointed  out,  young  fibrosarcomata  are  often  almost  entirely 
fibromatous  in  structure ;  later  on  their  cellular  elements  increase,  and 
the  til>rillar  BubstaDco  bocomea  loss  predominant.  In  some  of  these 
chronic  tumors,  we  probably  have  to  do  with  Harcoraatous  disease 
starting  from  overgrown  Hui>ernuinerary  mammary  sefjuestratioDS. 
Under  these  circumstances,  I  feel  bound  to  reject  Labbe  and  Coyne's 
conclusion. 

It  follows  from  what  has  been  stated  that  the  possibility  of  benign 
mammary  neoplasms  taking  on  malignant  characters  later  in  life  must 
be  admitted;  but  this  is  a  very  different  thing  from  admitting  that 
sui'h  neoplasms  are  specially  prone  to  develop  malignant  disease, 
Tliis  is  disjirrtved  by  the  extreme  rarity  of  the  coincidence.  Non- 
malignaut  inaramary  neoplasms  are,  in  fact,  less  liable  to  originate 
malignant  disease  than  are  the  glandular  elements  of  the  breast  itself. 

lu  other  ]mrts  of  the  l>ody  where  this  question  has  been  thoroughly 
studied  similar  conclusitms  have  been  arrived  at. 

Tims  of  10,747  ciuses  of  nou-maliguaut  laryngeal  neoplasms  tabu- 
lated by  SemoLi,  there  were  only  47  instances  in  which  malignant  dis- 
ease had  supervenctb 


MULTIPLE   PRIMAHy  CANCERS.  2*27 


Multiple  Primary  Cancers. 

It  ift  now  generally  recognized  that  cancer  may  originate  primarily 
from  more  than  a  single  focns.  PathologiBts  Lave  l^een  aware  of  tliis 
lor  some  time,  altliough  it  is  only  recently  that  the  subject  has 
ittracteil  8i>ecial  attention.  Such  cases  are,  however,  exceedingly 
rare.  The  wonder  is  that  they  do  not  occur  more  frequently,  eape^ 
dally  if,  as  alleged,  cancer  be  a  parasitic  disease. 

h  tbe  breast,  in  the  utenw,  aud  in  raoflt  other  parts  of  the  body 
Uie  initial  manifeHtation  (►!  cancer  is  almost  invariably  solitary. 
Maltipio  cancerous  f<)ci,  in  such  organs  as  the  breast  and  uterus,  are 
nsually  due  to  lymphatic  dissemination;  and  in  some  eases  probably 
l(iaatt)imxMilation  or  contact  infection.  According  to  Gross,  two  or 
mure  uodules  are  met  with  as  the  first  obiidous  manifeHtation  of  raam- 
nwry  cancer  in  about  three  per  cent,  of  all  cases.  Leopold,  examin- 
ing fancerous  breasts  removed  at  early  stages  of  the  disease,  when 
the  lesions  were  quite  small,  almost  invariably  fouud  local  dissemi- 
nation. Moat  of  these  multiple  nodules  no  doubt  arise  in  this  way. 
In  Tare  instances  they  may  be  due  to  the  coeiistence  of  one  or  more 
small  non-malignant  nodules  with  the  cancerous  tumor,  of  which 
wtMnples  have  been  recorded. 

The  hyi>erplastic  condition  of  the  glandular  ejdthelia  that  accom- 
pMiiee  the  outbreak  of  mammary  and  uterine  cancer  may  be  regarded 
M  analogous  to  the  ichthyotic  changes  in  the  buccal  mucous  mem- 
Wane,  that  bo  often  coexist  with  cancer  e>f  the  t^mgue,  mtnith,  etc. 
Inroimection  with  these  ichthyotic  areas  of  the  buccal  region,  iude- 
!«Ddeiit  outbreaks  of  cancer  have  often  been  observed;  aud  it  is 
higlily  prolwible  that  hyperplastic  glandular  eleujeuts  in  the  breast 
*ndnterus  occasionally  originate  multiple  cancerous  growths  in  like 
"Wiiner.  Similar  conditions  may  be  met  with  in  all  parts  of  the  body 
'We  cancer  arises.  They  are  the  firHt  indication  of  altered  epithe- 
'lai  activity,  of  which,  iu  a  more  advanced  stiige,  cancer  is  the  out- 

}fearly  allied  to  these  independent  outbreaks  aro  those  cases  in 

^«ich,  after  oi)eration,  with  freedom  from  recurrence  for  hmg  ]»priods, 

'^^  disease  at  length  returns  in  the  vicinity  of  the  primary  lesion ; 

*  ^>eah  outbreak  arising,  as  Heidenhain  believes,  from  proliferating 

Ki*iiKlular  elements,  left  Viehind  at  the  primary  operatiou. 

Id  no  part  of  the  body  does  the  initial  outbreak  of  cancer  so  fre- 
MU^utly  manifest  itself  iu  the  form  of  multiple  f<^>ci  as  iu  tlie  skin — 
***! xH.>ia]Iy  the  skiu  of  the  face.  In  these  cases  hyi>er[ilastic  changes 
^*    tlie  adjacent  integument  almost  invariably  coexist.     The  peraonQ 
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tliuH  affectetl  tiauttU.v  aro  workers  iu  tar,  jiaraffiu^  etc.,  as  in  the  fol- 
lowing case : 

An  asphalter,  a^ed  72,  came  under  treatment  witli  throe  wid»>lT 
t^parated  cant-erous  lesions  on  different  parts  of  hi>>  Wo:  1.  Tlw 
Iftfji^ost  i>reHeEted  as  a  rounded    epitbeliomatonh  ulcer,   alH)ut  tw»> 
inches  in  diameter,  at  the  outer  angle  of  the  left  rirhit.     Histologi- 
oally  the  leHion  i-ousisted  of  anastoi nosing  branching  iugrowtbaQT 
^6  deejier  parts  of  the  epidermis  into  the  subjactuit  tissueti,  bat 
"bmIb"  were  to  be  Been.     It  was  of  six  mouths'  duration,  mod 
*iwmple"  had  previously  existed  at  the  8tarting-i>oint  of  the 

2.  A  second  much  smaller  cancerous  lesion  was  mot  with  in 
right  temporal  regiim,  just  above  the  zygoma.     It  was  of  two ; 
growth.     Microscopical  exumiuation  revealed  iu  the  dcrnus  roiUldi« 
groups  of  clostUy  iiggregated  wavy  epitlielial  tubules,  full  of  cylindri 
cal  epithelial  eellH.     It  liad  evidently  8pruug  from  the  Bweat  gland 
the  epittermis,  selMiceous  glands,  and  hair  follicles  were  uuaflfected. 

3.  The    third  cancer  cousinted   of  a    small    scab-covered 
excrescence,  which  occupied  the  middle  of  the  right  cheek,  antl 
of  one  mouth's  duration.     It  cousisteil,  like  the  first,  of  ingrowii 
interpai>illary  epithelial  processes,  and  the  sebaceous  glauthi  wea 
greatly  hyi>ertrophied.     The  peripheral  cells  of  the  ingrowtba 
palisaded,  the  central  ones  flattened  and  comifjing;  Imt  there 
no  "nests." 

The  integument  ailjacent  to  each  ulcer  was  in  a  state  of  chroi 
sehorrho'a,  and  the  skin  of  the  nose  and  ears  was  similarly  affectoc^. 
The  luljaceut  l^  mph  glands  were  not  enlargetl.     The  backs  of  hatb 
hands  were  covered  with  warty  outgrowths  and  thickened  i«|»idenn/ii^ 
which  the  patient  ascrilxnl  to  irritation  of  sulphor  lued   iu  hia  worir 
as  an  asphrdter. 

Thus  of  these  three  primary  cancerous  growths  two  had  onginated 
from  the  ducp  part  of  the  epidermis,  and  ono  from  the  sweat  gijuxU. 
In  each  case  the  scWrrhreic  outbreak  preceded  the  outVireak  of  dn> 
cancerous  disease,  and  was  by  no  means  limited  to  the  ]>recise  stttil- 
ing-point  of  the  latter. 

Similar  cases  have  l)een  reported  by  Yolkmann,  Tillmanns,  Schim- 
melbusch,  and  others.  In  chimneysweeps  I  have  seen  the  scrotal  iu- 
tegumeut  similarly  afifeoted.  Tilhnamis  has  met  with  an  iutrtuioe of 
epithelioma  of  the  integument  of  the  forearm  and  of  the  scrotum,  in 
a  paraffin  worker.  In  old  persons  multiple  cutiineous  cnni^n*  some- 
times arise  in  connection  with  chronic  8el>orrh<i'A.  Primary  multi- 
plicity is  also  t>ften  seen  in  cases  of  rodent  ulcer,  esjiecially  tn  a^e<l 
subjects.  It  will  1k^  notice<l  that  iu  most  of  the  ciises  just  mentioni^l 
the  outbreak  id  the  disea.se  a]>pears  to  have  been  determiue<l  by  som«- 
form  of  hH*al  irritation;  which,  it  may  lie  surmised,  acted  <is  f oaI  to 
tho  fire  of  preexisting  epithelial  proliferation. 

A  very  rare  form  of  initial  outltreak  is  the  simultaneooB  appear- 
i^^ase  iu  iHtth  ctf  paired  organs,  such  as  the  breasts;  2 
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of  this  occurred  in  the  l,fiC4  cnsen  of  niaiamary  cancer  col- 
fd  by  Gross.      Billrotli,  Aitken,  Klotz,  Yolkmann,  and  otliera 

met  %vith  cases  of  thiu  kind. 
A  similar  state  of  things  is  occasionally  olwerved  in  other  paired 
organs,  such  as  tLe  ttstea,  ovaries,  kiduejs,  etc.  Mandry  Laa 
Teeorded  an  instance  of  symmetrical  cancer  of  botli  legs,  aud  another 
tif  Ixith  ears.  Another  instance'of  symmetrical  cancer  of  the  auricles 
haa  Ifltely  been  reported  by  Sampter,  Of  263  casea  of  primary  can- 
cer of  the  extremities,  analysed  by  Michael,  2  were  symmetrical.  In 
ino«t  of  tliese  cases  there  was  preexisting  disease  of  the  affect-ed 
parts,  suck  as  eczema. 

It  U  by  DO  means  rare  to  see  cancer  of  one  breast  followed,  after  a 
time,  by  outbreak  of  the  disease  in  the  other.  The  great  majority  of 
these  cases  are,  however,  due  to  direct  extension  of  the  tirimary  dis- 
eeae,  or  to  its  dissemination.  Yet  it  occasionally  springs  up  inde- 
pendently in  the  opiiosite  breast,  aa  in  the  following  case: 

Au  unmarried  woman,  aged  60,  twenty -one  mouths  before  I  saw 
her  brat  noticed  a  hard  lump,  the  size  of  a  Brazil  nut,  in  the  middle 
o!  ter  left  breast;  four  mouths  later  a  similar  Innip  was  discovered  in 
ibe  middle  of  her  right  breast.  TVTien  she  came  under  my  observa- 
tjonthfi  central  part  of  each  breast  was  occupied  by  a  large  hard 
tumor,  to  which  the  overlyiog  purplish  skin  was  adhert^nt,  both  nij)- 
pltfjwere  retracted,  and  the  glands  in  both  axilho  were  enlarged.  Her 
face  kd  a  peculiar  pinched  expression,  and  she  was  very  emaciated, 
Wtnot  Rallow.  She  died  of  asthenia  ninety-nine  days  later,  without 
taviiijj  undergone  any  operative  treatment.  At  the  necrojisy  the  can- 
cerous growths  in  each  breast  were  found  to  have  increased  some- 
^li&t  in  size,  but  neither  had  ulceratetl.  Both  were  extensively 
adherent  to  the  overlying  skin  and  to  the  subjacent  structures.  The 
glands  in  both  axillj©  were  cancerous,  aud  the  liver  contained  a  can- 
cerona  nodule  the  size  of  a  pea  and  four  small  angiomatous  growths. 

The  three  subjoined  casea  evidently  belong  also  to  the  same  cate- 

goty. 

Case  I, — A  patient  seen  by  Bucher,  remained  free  from  any  re- 
**''^  of  the  disease  for  six  years,  after  amputation  of  one  breast  for 
*^c«r,  and  then  the  disease  8i)rang  up  in  the  other  breast. 

Oase  H. — A  woman,  aged  48,  under  Bryant's  care  with  cancer  of 

■•^"ht  breast,  without  obvious  disease  of  the  axillary  ghmds.     Ten 

lusly  her  left  breast  had  been  amputated  fur  Himiiar  (lis- 

breast  was  now  amputated.     Three  vearK  Inter,  wln'U 

tient  was  well  and  free  from  auy  return  of  the 

^-   aged  00,  when  first  seen,  had  Hcirrhoua 

if  eight  months'  duration,  tln'^ro  being  no 

1.     Two  years  and  a  half  jfreviously,  her 
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loft  breiiat  Lad  beeu  amputated  for  ulcerated  cancer  nf  several  yeara' 
duration,  but  which  had  not  affected  the  axillary  glands.     The  riglkt 
breast  was  now  amputated,  without  opening  the  axilla.     She  soon 
recovered,  and  was  free  from  recurrence  when  last  heard  of,  eighteen 

months  later. 

Edera  reports  two  cases  in  which,  after  extirpation  of  the  breast 
for  cancer,  without  local  recurrence,  the  disease  reappeared  in  the 
opposite  breast  four  and  seven  years  respectively  after  extirpation  of 
the  primary  disease. 

Nunu  has  recorded  an  instance  of  tubular  cancer  (with  cysts)  of 
the  left  breata,  coexistent  with  atrophic  acinous  cancer  of  the  right 
breast. 

The  patient  wa.s  a  lady,  aged  57,  in  whose  left  breast^near  th^ 
nipple — a  small  tnmor  wan  first  noticed  six  years  previously.  This 
gradually  inerefised  to  a  large  size,  and  was  associated  with  occasional 
aanious  discharge  from  the  nijiple.  There  was  no  enlargement  of  the 
axillary  glands.  The  affected  breast  was  amputated.  The  tumor 
consisted  chiefly  of  one  large  thin-walled  cyst,  with  a  few  utxlules  the 
size  of  liempseed  projecting  into  the  cavit}'.  These,  on  microscopi- 
cal Hxaminatiou,  presented  the  appearance  of  tubular  cancer.  She 
remained  well  after  the  operutitm  for  three  years,  when  her  health 
began  to  fail,  without  any  obvious  cause.  Id  the  course  of  medical 
examination  of  the  chest,  atrophic  ii.cinous  cancer  of  the  right  breast 
— which  she  had  hitherto  carefully  concealed — was  accidentally  dis- 
covered, yhe  died  of  this  disease  a  few  mouths  later.  There  was  no 
necropsy. 

The  following  somewhat  similar  case  by  Mandry  is  of  interest. 

A  multipara,  aged  43,  had  in  the  right  breast  a  cancerous  tumor 
the  size  of  an  apple,  of  four  months'  duration.  It  was  adhereot  to 
the  pectoral  muscle,  and  the  axillary  glands  were  enlarged.  The 
brnast  was  extirpated,  together  with  the  pectoral  muscle  and  the 
axillai'v  glands.  Histologically  the  tumor  proved  to  l>e  ordinary 
aciucms  (scirrlious)  cancer.  Tliree  mouths  and  a  half  later,  recur- 
reucB  was  first  noticed  in  the  old  cicatrix.  A  fortnight  previouKly  a 
uoihile  hud  been  noticed  in  tlieh^ft  lireast.  Tlie  latter  soon  increased, 
and  the  ghiirdH  in  the  left  axilla  eolarged.  The  local  recurrence  was 
then  excised,  th(?  left  breast  wan  extirpated,  and  the  left  axilla  was 
cleared.  On  IiiHtnlogicai  examination  of  the  tumor  in  the  left  breast, 
it  ]>roved  to  be  tubular  cancer. 

In  a  case  of  Kiister's  (reported  by  Michelaohu)  the  right  breast 
of  a  woman,  aged  411,  was  extiri>ated  for  acinous  cancer  of  one  year's 
duration ;  five  yt^irs  later  there  was  recurrence  in  the  scar,  with  the 
ftrrmtitioii  of  a  tumor  in  the  left  breast,  which  microscopical  examina- 
tion after  removal  proved  to  be  tulmlar  cancer. 
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h  the  uterus  a  few  inatauces  of  true  primary  multiplicity  have  also 
beendemonstraied.  Hofmeier  and  Winter  have  collected  several  such 
me6,  in  which  squainoas-celJeJ  cancer  of  the  portio  was  aaaociated 
with  cylinder-celle<l  cancer  of  the  glands  of  the  corpufl  or  cervix, 
SehaatiandBinswanger  have  added  to  this  list;  and  J,  Williams  has 
met  with  an  instance  in  which  two  cylinder-celled  glandular  cancers 
of  Uje  canaiia  cervicalis — one  near  the  os  internum  and  the  other  near 
Ihe  08  externum — were  found  associated  with  equamous-celled  cancer 
of  tlie  portio. 

Multiple  cancers  situated  in  different  parts  of  the  lx>dy  can  be  re- 
guded  as  primary  only  when  each  has  developed  from  the  epithelium 
of  its  own  locality,  and  couaetiuently  when  each  han  usually  different 
lustological  structure. 

Tie  following  cases  iUustrate  the  independent  outbreak  of  the  dis- 
ease m  the  breast  and  uterus. 

Brf)ca  has  recorded  an  instance  in  which,  after  mammary  cancer 
IwJ existed  for  two  and  a  half  years,  the  cenix  uteri  became  caucer- 
'>iw.  Six  months  later  no  sign  of  cancer  had  appeared  elsewhere. 
Tbe  nteriue  disease  here  presented  every  indication  of  being  of  inde- 
P^adent  origin. 

Mercanton  reports  the  three  following  examples : 

Case  I.^ — A  woman,  aged  48,  had  hard  cancer  of  the  right  breast 
Aod  secondary  disease  of  the  axillary  glands.     The  diseased  breast 
WM  extirpated,  and  the  axilla  cleared.     Nine  weeks  later  cancer  of 
tie  cervix  uteri  was  discovered  and  excised.     About  eight  uiontlis 
after  the  mammary  extirj>ation  the  disease  had  recurred  in  >iltO  aud  in 
the  axilla;  it  was  again  removed  from  these  situations.     Six  mouths 
kter  she  came  under  treatment  again,  witli  further  recurrence  in  the 
right  mammary  region  and  in  the  left  breast.     These  were  removed 
by  operation,  aud  a  mftnth  later  secondaril\'  disea.sed  glnnds  were 
removed  from  the  left  axilla.     About  this  time  there  was  noticed  free 
discharge  from  the  vagina;  on  examination  the  uterus  was  fouud  to 
ha  fixeil  and  the  cen'ix  infiltrated  with  hard  cancerous  growtli.     Six 
months  after  tlie  last  mammary  ofinerjition  there  was  exteusive  recur- 
rence in  both  pectoral  regions  and  in  both  axilhe. 

Case  II. — In  a  ])atient,  4H  years  of  age,  there  was  a  hard  cancer- 
OXLS  tumor  in  the  left  breast  of  two  yeara'  growth.  It  was  adherent  t<i 
the  overlying  skin,  and  the  axillary  glands  were  invaded.  The  jtortio 
vaginalis  uteri  was  replaced  by  a  large,  fungating,  hemr)rrliagic,  can- 
oerouB  outgrowth. 

Case  111. — A  woman,  aged  51,  in  IHHH,  began  to  suft'er  pain  in 
defei'ation.  In  the  summer  of  IH'.JO  indmfitiuu  iu  the  left  lueuHt  wns 
noticed.  In  November  of  the  same  year  she  wiw  found,  on  examina- 
tion, to  have  cancer  of  the  breast  and  cancer  of  the  cori>U8  uteri. 

Russell,  of  Baltimore,   met  with  two  instances  in  whii-h,  after 
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vagiufil  hysterectorav  fnr  cancer,  without  local  recorrenoe,  cancer  of 
the  breast  subaoqueutly  developetl  independently. 

Zeist*  hiis  reported  an  example  of  tlie  independent  outbreak  o{ 
cancer  in  the  vulva,  brea.st,  and  uteruH. 

The  patient  was  a  robust- looking  woman,  aged  38,  the  mother  of 
three  children.     There   was   au    eroded    caiicerouH    tumor,    of   fivt^ 
monthH'  duration,  in  the  right  labium  minus.     Tbe  adjnceut  Ivmpli 
glands  were  not  obviously  affected.     The  diseased  part  wii-s  aiupa- 
tated  with  Pfuiuelius  cautery  knife.     Two  years  later  she  Itecaiue 
pregnant,  and  at  t**rm  wa.s  .safely  delivered  of  a  healthy  child.     Wbeu 
suckling,   she   noticetl  a  lump  in   her  left  breast,   which  graduaJlv 
iucreiised.      Two  yearn  later  irregular    metrorrhagia  net  in.     Fiv^ 
years  after  extirpation  of  t!io  labial  cancer,  Zeiss  again  examined  he^- 
The  ]K>rtio  and  cervix  uteri  were  destroyed  by  cancerourt  ulceratioi:*- 
the  scar  of  tiie  old  operation  remaining  healthy.     The  left  breast  wjt^ 
the  seat  of  a  bard  cancer,  with  enlargement  of  the  axillary  gtaads- 
The  wounin  was  nmch  emaciated,  but  there  was  no  evidence  of  othe^ 
organs  being  affected. 

As  instances  of  associated  7nafm!iart/  and  ovarian  cancer,  in  which- 
each    neoplasm    probably  originated    indei>endeEtly,   the  following 
cases  are  interesting. 

Case  I. — The  imtient,  aged  53,  the  mother  of  two  children,  came 
ander  Poupinel's  observation  on  account  of  a  left  ovarian  tumor,  with 
sytjiptonifl  <if  one  year's  duration.  During  this  period  whe  had  been 
tai)]ted  nine  times,  A  multilocular  cy.stic  cancer  of  the  left  ovarj'  was 
removed  by  laparotomy.  She  made  a  gocid  recovery,  Ab<vut  nine 
months  later  slie  again  came  under  tn>atment,  with  a  cancerous  neo 
plasm  of  a  year's  growth  iu  her  left  brejist,  and  enlarged  axillary 
glauils.  For  twenty-one  years  she  had  been  aware  of  the  existence 
iu  the  diseased  breast  of  a  hard,  indolent,  stationary  tumor,  the  size 
of  a  hazelnut;  and  tlio  present  tumor  seemed  to  have  started  in  con- 
nection with  this.  The  breast  was  extirpated,  and  the  axillary  gland'? 
were  removed.  Recun'ence  iu  the  mammary  region  soon  afterwards 
set  in,  and  the  growth  was  extirpated.  Seven  months  later  there 
were  furtlier  reeurreuci-s  in  the  iieetoral  region,  and  ascites  develojietl, 
with  niMbilar  masses  in  the  abdomen.  Finally,  double  jileural  effu- 
sion Hiij*erviMj<^(l,  fif  which  nhe  died.     There  was  no  necrojisy. 

Case  IT.— In  Mercanttm's  case  the  jmtiont  was  an  unmarried 
peasant,  aiii'd  47,  avIio  had  suffere<l  from  uterine  prolai>se  for  four 
years.  Not  tho  least  iiiti'iestiiig  feature  in  her  case  is  tlie  extraordi- 
nary series  of  f>p(^r.'Ltio]is  slie  underwent  iu  tlio  course  of  a  few  years; 
which  must,  I  shorild  think,  l)o  uuiqupy  even  in  continental  exi>erience, 
whero  tho /"(iTer  ^(vvo^f// is  at  its  highest.  For  the  prolapse  the  fol- 
lowing <iperations  were  done:  anterior  colporrhaphy  with  ]>erineo- 
plasty,  Alexander's  o{ieratioii,  excision  fif  the  portio,  and  extirpation 
of  the  vaginal  mucons  mend^rane.  Prolapse  of  the  anus  having  su- 
pervened twelve  months  aft(n'  tlie  first  <if  these  oi>erations,  the  actual 
cautery  was  ajiiilied  to  V.n\  ret-toaual  region.     While  this  lesion  was 
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healing,  fourteen  months  aiier  admission,  a  Lard  nodule,  the  Bize  of 
a  nut,  was  noticed  in  the  left  breast,  with  enlarged  asilhirv  t^ljinda. 
For  this  the  breast  was  extirpated  and  the  axilla  cleared,  sixteen 
months  after  her  admission  into  hospital.  On  histoloi^ical  examina- 
tion the  tumor  jiroved  to  be  acinous  cancer.  Tlie  uterine  prolapse 
lift>'iuK  returned,  a  further  operation — hysteropex3' — was  done  for  it. 
She  boon  recovered,  and  left  the  hospital  in  t,'nod  health  a  mouth 
later.  She  retunied  three  months  aftem-ards  with  a  left  ovarian 
ttimor.  For  this  laparotomy  was  dtme,  and  both  ovaries  being  found 
■effected  with  soft  cystic  cancer,  they  were  removed.  A  few  months 
ftiterwftnls  she  left  the  hospitid  convaleHcent.  Two  and  a  half  years 
*ater  she  af^ain  came  umler  treatment,  with  an  intraabdominal  tumor 
^f  the  left  .sacroiliac  region.  Laparotomy  was  again  performed, 
**^^en  the  sigmoid  and  rectum  were  found  eml>edded  in  a  hard  mass 
*^**  cADcerous  growth,  and  tlie  jieritonenm  was  infiltrated.  Under 
*>*^««  I'ircumstiinces  an  artifjcial  auus  was  established  at  the  abdomi- 
^3^4-  wound.  From  the  operation  this  poor  jteasant  woman  again 
^^^wered,  but  subsequently  ahe  succumbed  to  the  disease. 

Several  instances  of  iiferine  and  ovarian  cancer,  independently  aris- 
^^^,  Imve  been  reported  by  Reichel  and  othera. 

.  In  u  woman,  aged  fifty-three,  Mercautou  found  the  dise>i8e  affeet- 

*^'  the  uttrm  and  vulva. 

In  the  following  case,  under  my  obaei-vation,  a  patient  %vho  had 
^fferetl  for  many  years  from  rodent  ukrr  nf  ihcfiwn  at  length  devel- 
^Jied  mammary  inticer. 

She  was  a  widow,  aged  77,  who,  nine  years  previously,  first 
*Jotice«l  a  small  rodent  ulcer  at  the  inner  angle  of  tlie  left  orbit.  The 
^iscAse  progressed  but  slrjwly.  After  it  had  lasted  for  seven  years, 
hard  cancer  developed  in  the  left  bre»ist.  The  latter  disease  pro- 
gressetl  rapidly,  and  she  died  from  it  rather  more  than  two  years 
after  its  first  appearance.  No  operation  was  ever  done  for  either 
cancer.  At  the  necropsy  the  left  mammary  region  was  occuj>ied  by 
jm  a<lhereut  nuiss  of  hsird,  ulcerated  cancer,  anl  the  adjacent  soft 
parts  wf*re  extensively  infiltrated.  The  axillary  glands  wi're  invaded, 
and  tluTe  were  several  cancerous  nodules  in  the  skin  of  the  left  arm. 
The  rodent  ulcer  was  still  of  no  great  size.  The  loft  lung  was  col- 
Japsed,  and  its  ai)ex  was  bound  to  the  chest  WiiU  by  old  ailhesions. 
There  was  about  a  j^iut  of  blood-stained  watery  fluid  in  the  pleural 
cavity.  The  right  lung  was  emphysematous.  The  liver  was  atr<j- 
hied,  and  the  gall-bladder  full  of  calculi.  The  right  kiduej'  was 
o  atrophied,  and  its  pelvis  coutaiued  a  large  calculus.  Several 
myomatous  tumors  were  connected  with  the  uterus;  one,  the 
wSwB  of  a  duck's  egg,  was  calcified. 

Hutchinson  says  he  has  several  times  seen  similar  coincidences. 
Iq  one  of  his  cases  the  patient,  who  liad  suffered  long  from  Pag«t's 
diaeia^ie  of  the  nijjple  and  cancer  of  (he  breaftf,  had  also  a  rodent  ulcer 
of  the.  Irj't  eyebrow. 
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Tho  three  following  somewhat  similar  cases  were  ol)8erved  b-"— -^ 
Bryant: 

Case  I. — A  widow,  aged  74,  had  atrophic  cancer  of  the  ri<fhi  bre(v=^ 
of  twenty-six  years'  duration,  that  had  been  ulcerated  for  thirtee^zsi 
years.  Epithelioma  of  the  nose  then  Bupervened,  the  breaat  cance  j 
having  remained  nearly  stationary  for  many  years. 

Case  II. — A  childless,  married  woman,  aged  63,  had  an  epithehtk-^  J 
cancer  of  her  nose  excised.  Five  years  later  she  came  mider  obsei^— 
vatioji  again,  with  hard  cancer  of  her  right  breast  of  eight  months.  ^ 
duration,  of  which  «he  died  two  years  later.  There  was  no  return  oj^ 
the  nasal  cancer. 


Case  HI, — A  thin,  feeble  woman,  aged  60,  with  an  ulcerat 
scin-hous  cancer  of  the  central  i)art  of  the  left  breast  of  eight  or  mne^^^ 
years'  duration.  During  the  last  five  years  there  had  been  increasiDg^ 
difficulty  in  swallowing,  and  for  some  months  she  had  been  able  to»-" 
take  only  fluids.  Stricture  of  the  (esophagus  was  discovered — passabl^^^ 
only  by  the  smallest  bougie — which  had  every  ap|iearano6  of  being 
cancerous. 

Poulaen  mentions  the  case  of  a  woman  who  died  of  cancer  of  the 
sfamavh  five  years  after  extirpation  of  the  breast  for  cancer,  of  which 
there  was  no  recurrence, 

A  similar  case  has  lately  been  recorded  by  Gibson:  A  woman, 
aged  eighty-two,  whf>He  right  breast  had  lieen  amputated  for  cancer 
twenty  years  previously,  without  recurrencei,  died  of  cancer  of  the 
pylorus. 

Duliaou  had  a  patient  with  u  primary  cancer  of  the  hreasty  who 
remained  well  and  free  from  any  return  of  the  disease  for  six  yejirs 
after  its  amputation,  when  epithelial  cancer  of  the  tongue  supervened, 
of  which  she  soon  died. 

In  a  woman  rather  over  sixty,  Michelaohn  met  with  hard  cancer 
of  tho  right  hreosf  and  cnbmeouH  epithelioma  of  tlie  right  ala  }tasi. 

Panas  mentions  having  seen  a  caso  of  cancer  of  the  breast  in  a 
mat),  aged  si.\ty-tive,  from  whom  Veli>eau  htul  excised  an  efiithelioma 
of  the  lii),  fifteen  years  itreWously  ;  and  Graviller  has  met  with  a  CA.se 
of  cancer  uf  the  male  btrnaf  associated  with  ejitithelial  cancer  of  the  lip. 

As  examples  of  the  asHociatiou  of  tiferine  cancer  with  the  indepen- 
dent exi.steiicB  of  the  disease  in  other  parts  of  the  body,  the  following 
cases  will  Huffice: 

Bard  has  seen  squamous  epithelioma  of  the  itterus,  qasch 
the  same  persnu  with  cylinder-celled  cancer  of 
rreas  ;  Beck  found  tho  same  variety  of  « 
cylinder-celled  cancer  of  the  sigmo^\ 
mentions  au  iuHtance  of  the  assoc: 
QieruB. 
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Primitively  multiple  cancerous  growths  have  been  met  with  iu  a 
variety  of  sitnatious  other  than  those  associated  with  mammary  and 
uterine  cancer,  as  in  the  (ollowing  cajses : 

A  man,  aged  fifty-two,  came  under  my  notice  with  rodent  ulcer 
of  ihe  face  ;  who,  fifteen  yeara  previously,  had  undergone  excision  of 
tpitkelioma  of  ihe  lower  lip,  of  whiclt  there  was  no  return. 

In  a  man,  aged  seventy-four,  Beck  met  with  cancer  of  the  pyloric 
part  of  the  sfomach^  develojjed  from  the  mucous  glands,  and  with 
ei>llfiid  cancer  of  the  ctecum,  devoloj>ed  from  Lielmrkiihu's  follicles. 

Alieaser  has  reported  an  inHtance  of  squamous  e]>ithelioma  of  the 
tmhjiK,  with  colloid,  cylinder-celled  cancer  of  the  Jejuuitm. 

Kaufmauu  excised  a  squamous  epithelioma  of  the  upper  eyelid^ 
{mm  a  man  who  died  six  mouths  later  of  cylinder-celled  cancer  of  the 
rrcUifn. 

Bf\xiAmouB  epithelioma  of  the  vulva  and  cylinder-celled  cancer  of 
tlie  cf^on  coexisted  in  Chiari's  patient;  and  cancer  of  bla^httr  and 
ttomckli  in  Szumanu's. 

Schiraraelhusch  mentions  having  met  with  a  case  in  which  squa- 
mwns  epithelioma  of  the  ear  was  associated  with  similar  diseaHe  of  the 
fowT  Up:  and  a  man  waH  under  Billroth 's  care  with  cancer  of  the 
itowfltA,  whose  eftr  had  previously  been  excised  for  epithelial  C4incer. 

Hntcliinson  has  found  cancer  of  the  ptjlonts  coexisting  with 
wiuainous  epithelioma  of  the  akin  of  the  abdomen. 

Instances  of  the  coexistence  of  ovnruin  and  tjanfrir  cancer,  and  f)f 
omrian  and  intestinal  cancer,  have  been  recorded  by  Lubarachj  KrOn- 
lein,  and  others. 

AsBociation  of  Cancer  Tvith  Other  Ifeoplasms. 

Aseiamples  of  the  coexistence  of  mammary  cancer  with  fiarctuna, 
I  can  cite  the  following  cases : 

Case  I, — ^A  married  woman,  aged  55,  the  mother  of  seven  cliil- 
dreu,  six  years  ago  first  noticed  a  small  lump  on  the  ii'ff  breast,  which 
ni»<]w  little  progress  until  four  months  ago,  since  then  it  Ikih  riipidl\' 
iBCWwed.  When  she  came  under  treatment  this  breast  whh  occupied 
oy  a  mobile,  ehistic,  nmlular  tumor,  eleven  by  ten  iiu-hes;  but  there 
wtw  no  enlargement  of  tlie  axillary  glantls.  At  the  same  time  the 
n»/W  hreaat  wa»  the  seat  of  a  typical  KcirrhouH  mmrr  ni  one  and  a 
K  growth,  tlie  nipple  being  retracted  and  the  axillary  glandw 
The  left  lireast  was  amijutated,  and  the  patient  made  a 
'  withnut  recurrence;  but  she  died  two  and  a  half  yeara 
•ancerous  affection  of  the  right  breast.  On  histologi- 
*He  excised  mammary  tumor  proved  to  be  a  small 
•celled  adenojiarcoma, 

roth  has  reported  a  remarkable  instance  of  t-ystic 
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sarvorna  of  the  left  breast — ItK-ftUy  recurrent  after  niuimUnf 
axillary  glands  l^eiug  unaffected— in  which,  a  little  lat<>r,  ttim  -     .1  : 1 
riKht  breast  8U|>ervt>iiod,  with  secondary  idfection  of   the  axiJiar>' 
glands,  and  death  from  internal  dissemination. 


Case  III. — Some  time  ago  a  case  was  brought  before  th« 
Clinical  Society  by  Kesteveu,  in  which,  six  years  after  lutirpatioD 
recurrent  maininary  cancer,  without  any  local  return  of  the 
the  patient  dcivelo[)ed  cancer  0/  the  rectum  and  sattxnnu  of  th€/i 
of  which  she  subrtcqueutly  died. 

Case  ^V^ — A  healthy-looking  woman,  aged  64,  consxilted  Dry 
for  a  smooth,  ovoid,  elastic  tuuior,  tlie  size  of  a  coctjauut,  which  ixv 
pied  the  rijs'ht  nuiramary  region.     It  was  of  eight  months'  growt 
In  the  left  brea.st  wa»  an  atniphic  scirrhus,  which  had  existed  fr>r  s 
teen  years.     Over  the  left  hip  was  a  f"tti/  inmor,  the  size  of  tlio  fis 
of  twenty  -five  yours'  duration.     The  right  brwist  was  amputated, 
upon  examination  aft^r  removal  the  growth  provetl  to  bo  a 
celled  sarcoma,  in  which  spindle  cells  predominate<l.     Hecurrt'tioo 
the  primary  seat  soon  set  in,  and  after  another  operation  then 
likewise  Hpeedy  recurrence,  and  so  on  for  the  next  four  and  n 
years,  during  which  time  sixteen  operations  were  i>erfortn<»<l. 
last  heard  of  nhe  was  then  still  in  good  health,  and  the  cancer  of  t]»c 
left  breast  continuod  uuin'ogreasive. 

Case  V. — Multipara,  aged  50,  whose  left  breast  wag  ampotftled  ty 
the  same  surgeon  for  earner  of  two  years'  duration,  four  years  later 
hml  tnel(inotlc  sarcoma  develo[)  in  a  mole  of  the  hkin  of  the  U*ft  axilk 
In  the  course  of  six  mouths  this  increased  to  the  size  of  a  hazclnnt, 
when  it  was  excised  and  never  returued.  There  waa  no  recurremv  nl 
the  original  cancerous  disease  until  more  than  eight  years  nftrr  th^ 
ofwration,  when  it  reapi>eared  in  the  Liamumry  region  and  elsewhere, 
and  canned  the  patient's  death  some  months  later. 

Cahe  VI.— In  another  case,  also  nnder  the  same  saiKeoaij  asiagie 
woman,  aged  40,  had  an  ulcerating  mclanotii'  sarcrnna,  UM  BUM  ol  aa 
orange,  in  the  right  axiHa.  It  origiuattxl  there,  in  a  cutaneous  mole, 
two  yeura  [ireviouHly.  The  patient  remaine<l  well  for  nearly  four 
yearH  aftvr  its  excision,  when  the  breast  of  the  aame  side  licigati  lo 
enlarge.  Six  montlw  later  a  caucentnH  growth  waa  found  there.  Tbe 
scar  of  tlie  old  ufieration  was  sound  and  free  from  recurreiice.  Tlii- 
breast  was  amputated ;  and  eight  years  later  the  (>atienl  was  in  good 
health  and  free  from  uny  return  of  either'diseaae. 

Case  "VII.— Two  years  after  amputation  of  the  breast  for  primatr 
cancer — of  which  there  was  no  return— a  patient  of  Dobson*8  deTef- 
oped  small  round-celled  wrc&ma  of  the  tonsil. 

Qnende  has  seen  sarcoma  of  the  choroid  develop  in  a  woman  the 
subject  of  mammary  cancer. 

Nieborgall  has  published  an  instance  of  cancer,  sarcoma,  Jfbromjfo- 
mata,  and  mncnns  intlifpi  ct>exi8ting  in  tlie  same  uterus. 

Examples  of  the  aasociation  of  cancer  and  sarcoma  in  the  aanj' 
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uterns  have  been  met  witii  by  Emanuel,  EaLl-Riickardt,  Kellti,  and 
others. 

A  few  instances  of  mixed  malifjvant  veo^ylasms — foriuH  in  wliiclt 

sarcomatous  and  carcinomatouB  iiroceHweH  go  on    »iniultHneoiiBly — 

^Te  been  reported ;  as  au  examjile  of  tliis  in  the  breast  reference  may 

be  nmde  to  Heurtaux's  case  of  acinous  ravcer  with    of<sifii{it(f  mtd 

^^*ondrifyiiiij  mrcijiiia,  the  history  of  whicli  I  have  previously  detailed. 

An  thia  case  the  mixed  nature  of  the  disease  was  proved  by  the  nature 

^*  the  secondary  growths,  which  rei)roduced  all  the  peculiarities  of 

^©  primary  tumor. 

Instances  of  mixed  malignaut  tumors  in  the  uterus  have  been  re- 

r*Of  ted  bvMaier,  Kuhuart,  Roseustein,  and  others.     Most  ci^iaes  of  this 

**tid  would  now  probably  be  classed  a«  malijjnant  endotheliomata. 

Hutchinson  mentions  the  case  of  a  woman  who  died  of  cancer  of 

k~^^  uterus  ten  years  after  the  extirpation  of  an  eye  for  welanotic  sar- 

pS>»<a,  of  which  there  was  no  return. 

Aa  examples  of  the  coexistence  of  cancer  and  sarcoma  in  the  same 
P^reon,  elsewhere  than  in  the  breast  and  uterus,  I  can  cite  the  follow- 

k^Hg  cases: 
P  Backer  has  reported  the  history  of  a  man,  afied  52,  with  rodent 
filccr  ftf  the  left  ala  nasi  of  nineteen  years'  duiatifiu,  who  had  alno 
^xleLt  ulcer  of  the  ri^ht  ear  of  thirteen  years'  duration,  and  rodent 
alc^rof  the  right  upi»er  eyelid  of  one  and  one-quarter  years'  duration. 
In  addition  to  these  lesions  he  had  also  au  eroded,  )iidfOtosiircot}nt- 
(ouM  groirth  of  the  right  cheek,  the  size  of  a  crown  piece,  wliich  he 
|ja<i  noticed  for  seven  or  eight  years.  He  had  also  a  pigmented  hairy 
wart  on  the  right  side  of  his  forehead,  together  with  comedones, 
acne,  and  chronic  seborrhoea  of  the  fjice. 

Ricord  instances  cases  in  which  both  sarcoma  and  vam-er  simul- 
taneously coexisted  in  the  nares  with  mucous  iiolypi. 

Laogton  reports  the  case  of  a  man,  aged  46,  with  rodent  idcer  of 
twelve  years'  duration,  just  below  the  lower  eyelid,  which  was  first 
excised  two  years  after  its  apfiearance,  but  recuiTed  six  years  later, 
when  it  was  again  removed.  Two  yenr.s  later  it  reappeared  for  the 
thini  time,  and  again  recurred  a  few  months  after  removal.  About 
this  time  signs  of  a  growth  within  the  antrum  became  olivious.  Tlu* 
gn]>erior  maxilla  was  excised,  together  with  the  overlying  skin  and 
the  rodent  ulcer.  The  patient  left  the  hospital  free  from  any  retuni 
of  the  disease,  after  rapid  convalescence.  The  growth  within  the 
Antrum  proved  to  he  stin-oinahus. 

Cutler  has  met  with  sarcoma  of  the  ovartf  coexisting  with  cancer  of 
tiwnracic  and  ahdoinimtl  onjans. 

In  a  woman,  aged  62,  dead  of  purulent  peritonitis  after  estir[)ation 
of  the  uterus  by  laparotomy  for  myoma,  Lubarach  met  with  sarcoma 
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of  tlie  bladder,  a  large  pf>lypu8  of  the  stomach,  h  >iiiiull  tuuii>r  «»f  tii** 
spleeu,  "Htruraa  auprareaalis  aberrans,"  "lii»oma"  >>i  thtj  right  kid* 
ney,  oyetic  kidnevfl,  and  euchoudroma  of  tho  lij^ht  pleura. 

WhitridK©  Williams  has  repurteil  au  iustaut-o  in  which  a  mtff>ma 
of  the  uteriue  wall  was  secondarily  iuvaded  by  mnxnna  of  the  oreriy- 
in^  mucosa. 

It  not  uucommonly  happens  that  uterine  caucer  is  asBoeiAied  with 
varitJUH  uun-mdliffnanf  nfertnc  jirnplasfic  inan>/cjihitioinf,  of  which 
fibromyoinata  and  mucous  polypi  are  the  oommouest. 

Of  79  uterine-cancer  necropsies,  fibromyomatu  were  met  with  iu  5. 
or  ill  G.'3  per  cent.     In  most  of  these  cases  mucous  )K>lypi,  in  the 
vicinity  of  the  os  uteri  externum,  were  also  i>resent,  and  In  »ovei 
other  cases  jis  well. 

Cancer  of  the  uterus  is  occasionally  complicated  by  oivinVtM  tytto^ 
ma,  but  of  my  79  uterine-cancer  necropsies,  there  was  not  a  single 
example  of  it.     Leljert,  however,  reports  having  met  with  3  cases  ol 
ovarian  cystoma  in  his  45  uterine-cancer  necropsies. 
[        Hulke  found  a  large  dermoid  cy/tt  fiUed  with  hair,  surroumled  b 
I  wreral  smaller  cvHtn  connected  with  the  uterine  appeudageB,  in  tha9 
'  body  of  a  woman  who  had  died  of  uterine  cancer;  several  sixnilur 
congenitiil  c.^  sts  were  attached  to  the  under  surface  of  the  liver. 

De  Morgan  and  Murchison  have  both  seen  uterine  cancer  aaoo- 
ciated  with  intdtiplc  lipaTmttd  u(  various  parts  of  tlie  body. 

Of  various  nou-nialiguaiit  tumors — not  affecting  the  breast — omA 
with  in  ijatieutH  Laving  njammary  cancer,  I  have  found  uterine  ^bro- 
mijoinatn  and  H(»ft  polypi  by  far  the  commonest.  Of  44  conaecntiw 
necropsies,  tlio  former  were  present  in  .'S  (11.3  per  cent.),  and  in  3  of 
these  c^uies  there  were  soft  polypi  as  well.  Of  123  similar  UACtop' 
sies,  tabulateil  by  Nuuu,  uterine  libromyomata  were  present  in  30.3 
per  cent. 

Next  in  freijuency  come  ovarian  cyatomalti,  of  which  there  were  3 
example.«4  in  my  44  necroimies,  1  each  as  follows — dermoid,  x^u^o'V^^ 
ri&n,  and  ovarian. 

A  single  woman,  aged  56,  came  under  my  observation  with  aoir- 
rhous  cancer  4^)f  the  right  breast  and  a  few  enlarged  axillar}'  ffl*»«*<<T 
In  the  left  iliac  region  there  was  also  an  ovarian  tumor,  the  sues  of  a 
man's  list.  The  breast  was  amputtited  and  the  axilla  cleared.  SIm 
was  Hf)nn  convftle.scent.  Shortly  afterwards  a  multilocnlar  cystoma 
of  tfie  left  ovary  was  removed  by  laparotomy.  There  was  no  sign  of 
malignant  disease  in  connection  with  it. 

Of  H()  ronsecutive  cases  of  mammary  cancer,  I  iouniX/atfy  Utman 
Lireseiil  iu  2.     One  of  these  patients  hail  a  sulkcutaueous  liix)iua  orer 
umscle,  and  at  the  upjier  and  outer  part  of  the  ri^t 
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tlii^li  a  pendulouH  woUiisruiu  Jihrmmn^  Hie  size  of  a  bautam'B  egg, 
wd  several  smaller  cues  at  the  back  of  the  neck.  After  death  she 
»^a8  fotmcl  io  have  also  a  dermoid  cyst  of  the  hfi  ovaijf  and  a  eo/t 
folyptiS  of  the  cervix  uteri. 

ETIOLOGY. 
The  Intluenoe  of  Sex. 

The  influeuce  of  sex  iu  determiiuug  the  localisation  and  riualities 

•^^  neoplasms  ia  very  great;  and  tlu8  is  specially  true  of  cancerous 

***!<» plasms.     Not  being  aware  of  any  comprehensive  statistics  on  this 

"^^Hject,  embracing  a  sufficiently  large  numl)er  of  cases  to  bo  thoroughly 

■^lijible,  I  have  made  an  analysis  of  14,480  primary  neoplasms  of  all 

^^ludfi,  under  treatment  at  four  large  metropolitan  hospitals  during 

^**^  sixteen  to  twenty  years  preceding  1888  (Ajiuals  oj  Sutyer}/^  Octo- 

"^r-,  1891).     This  list  caraprises  7,878  consecutive  cases  of  caocer 

^^,801  males  and  6,017  females,  or  the  proportion  is  1  male  to  1.7 

'^x^ialee. 

The  mortality  returns  of  the  registrar-general  for  the  twent^'-five 

y^ars  1872-48,  which  include  all  kinds  of  raalignaut  disease,  give  a 

^i^oportion  of  1  male  to  2.29  females;  1  male  died  of  cancer  to  every 

*-O0  male  deaths  from  all  causes,  and  1  female  died  of  this  disease  to 

<iverv  41  female  deaths.* 

Analysis  of  the  registrar-general's  returns  for  1889  shows  thatl  of 
every  21  males  and  1  of  every  12  females,  who  reached  the  age  of 
tliirty-five,  eventually  died  of  cancer. 

I  have  discovered  a  remarkable  feature  with  regard  to  the  relative 
sex  liability  to  cancer,  viz.,  that  the  difference  iu  this  respect  has  Iwen 
steadily  diminishing  ever  since  1850.  Thus,  while  the  sex  ratio  for 
the  decennium  1851 -fiO  was  1  male  to  2.2  females;  for  the  decennium 
1801-70  it  was  1  to  2.1;  for  the  decennium  1871-80,  1  to  1.9;  for 
1881-90,  1  to  1.7;  for  1891-95,  1  to  1.5;  and  for  1896,  1  to  1.4. 

Ajs  I  shall  presently  have  occasion  to  mention,  this  alteration  in 
"the  relative  sex  liability  is  due  to  the  increasiug  cancer  mortality  hav- 
ing fallen  unduly  on  males.     Thus,  while  from  1851  to  1890,  the  in- 
(STMse  for  males  was  l(i'9  per  cent.,  for  females  it  amounted  only  to 
91  per  cent. 

In  1894  the  cancer  mortality  of  England  and  Wales  was  555  per 

•  Dtiring  this  period  the  total  mortiility  amounted  to  10,513.146— of  these  5,419,- 
{*ll*i  wt-re  males  and  15,082,2X1   I't'Jiuilcs.     The  total  chdcit  iiiortnlUy  was  177,300; 
58, M7.  females  123,433.     Thus  tlie  caocer  niortHlity  avere^vd  I  in  50  of  all 
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1,000,000  living  for  males;  whereaa  for  females  it  was  861.  Baring 
the  same  year  1  male  died  of  cancer  for  every  31  male  deaths  from  all 
causes,  and  1  female  died  of  this  disease  for  every  18  female  deatlia. 
Thus,  iu  England,  the  female  liability  to  cancer  now  is  consider- 
ably less  than  twice  that  of  males. 

In  the  XTnited  States  and  in  Europe  a  very  similar  sex  ratio  pre- 
vails.    Thus,  according  to  the  tenth  United   States   census   rejioT^ 
(1880),  the  cancer  mortality  per  1,(X)0,000  living  was  205  for  mal^* 
and  354  for  females;  of  100  male  deaths,  1.30  were  due  to  cance*^« 
and  of  100  female  deaths,  2,35. 

The  greater  prevalence  of  the  disease  among  women  is  entirely  du  '* 
to  the  frequency  with  which,  in  them,  the  mammffi  and  uterus  ar^* 
affected,  the  corresponding  structures  in  males  very  rarely  originat-— 
ing  the  disease;  while  in  all  other  localities  the  male  liability  pre-— 
ponderates, 

I  know  of  only  two  countries  in  the  whole  world,  where  cancer  v^ 
more  ]>revalent  among  males  than  among  females ;  and  these  are  New" 
South  Wales  and  New  Zealand.     According  to  Mullins,  the  o^noer^ 
mortality  of  New  Smith  Wales  per  1,000,000  living— for  the  period 
1890-93 — was  41G  for  males  and  only  405  for  females ;  and  this  excess 
of  male  mortality  has  been  constant  ever  since  1870.     Of  1,907  deaths 
from  cancer,  1 ,045  were  males  and  802  females. 

With  regard  to  New  Zealand,  Macdonald  points  out  that  cancer  is 
there  more  prevalent  among  males  than  among  females.  Thus  of 
1,772  cancer  deaths  during  the  years  1879-89,  893  were  males  and 
only  879  females.  Of  233  cancer  patients  under  treatment  at  the 
Bunediu  liospital  during  tlie  same  period,  140  were  males  and  only 
93  females. 

It  seems  likely,  if  the  disproportionate  increase  of  cancer,  among 
maleH,  now  gnic^^  on  in  this  country,  continues  unchecked,  that  the 
sbitft  of  affairs  in  Now  South  Wales  and  New  Zealand  will  soon  Ije 
I>aralleled  here. 

The  relative  prnneness  of  fpmaleH  to  non-malignant  neoplasms  and 
cysts  is  oven  greater  than  it  is  to  cancer.  This  arises  from  the  great 
frequency  with  which  in  women  the  reprcHluctivo  organs,  eapeciidly 
the  utcru!^  and  ovaries,  are  attacked,  the  corresponding  male  organs 
seldom  being  afferted. 

Wo  are  so  accustomed  to  regard  the  ut«nis  as  au  esseniu 
organ  th.it  the  very  miMition  of  tiie  influence  of 
uterine  pathology,  seems  j>aradoxical.     It  m' 
ever,  that  men  possess  a  rudimentary  f 

{nferiift  mftsritlh)>f.s),  which  is  develojtet'  , 

of  the  MiiHeriau  ducts,  and  is  theref  ^J 
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of  tlie  uterovaginal  canal.  The  great  frequency  with  whicli  caneerH 
arise  from  the  uterine  mucosa,  especially  its  lower  part,  is  well 
known;  but,  in  fitrikiug  contrast  with  this,  I  cannot  cite  a  Bingle  in- 
stADfe  in  which  cancer  has  originated  from  the  liniug  membrane  of 
tilt'  jiriishiitic  utricle. 

A  somewhat  Rimilar  state  of  affairs  is  revealed  by  a  comparison 
of  the  relative  jiroueness  of  the  male  and  female  mammflp  to  develop 
cancer;  for  of  one  thousand  eight  hundred  and  fleventy-nine  consecu- 
tir©  cases  of  this  disease  in  the  breast  tabulated  by  me,  only  sixteen 
were  in  males. 

In  the  foregoing  cases  we  have  a  good  illustration  of  the  law,  of 
which  many  other  instances  might  l)e  cited,  that  functionleas,  obao- 
l«le  atructures  have  but  little  tendency  to  take  on  the  neoplastic  proc- 
M».  It  ia  evident  from  what  him  been  stated,  that  wi3  must  seek 
for  an  explanation  of  these  remarkable  diversities  in  morl>id  pro- 
Hiritv,  in  biological  pecndiaritiea  inhprent  to  the  affected  parts; 
and  in  their  concomitant  developmental  and  structural  diversities— all 
T'f  which  are  ultimately  ascribable  to  functional  mmiifications — rather 
tiian  to  any  general  constitutional  condition  correlated  with  sex. 

The  Inftiesce  op  Age. 

Mnlignant  neoplasms  ol  any  kind  are  decidedly  rare  during  early 
life,  and  fewer  cases  arise  during  infancy  and  childhood  thau  at  any 
other  period.  Of  941  consecutive  malignant  neoplasms  under  ray 
own  observation,  only  25  (2.6  per  cent.)  commenced  under  the  a^o  of 
20  years.  Of  these,  9  started  iu  the  first  quimiueuuiad,  2  in  the 
Becnnd,  6  in  the  third,  and  fi  in  the  fnurtli.  The  subject  is  further 
illustratetl  by  the  following  table,  showing  tbe  mortality  from  nialig- 
i»aDt  disease  at  different  age  periods  iu  England  and  Wales,  during 
the  year  1895. 


Tabls  1. — SnowiAo  THK  Deathb  PrB  to  >[.\mhjjaj«t  Dibkasks  at 
DlPPEJiKNT  AtiK  Pkiuouh. 
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i  1.43  j>er  cent,  of  the  cases  originated  under  20 

sad  to  have  to  relate  that,  during  the  lawt  decen- 

'Td  malignant  disease  in  early  life  for  the  first 

increase,  although  the  increment  of  increase 

I  less  than  at  subsequent  age  ijeriods.     This 
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is  illuBtrated  bj  tbe  Bubjoiiied  table  from  Uie  registrar 'gener&l' 
recently  issued  decennial  supplement. 

Table  IL— Sbowino  thk  Number  or  Deaths  fbom  Mauoxaxt  Diibmb 
Eamly  LtKK,  PBB  Million  pEBaona  Litiko  at  Each  A«b  Pkxiod. 
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A  considerable  proportion  of  these  malignant  neoplAsms  are 
donbtedlj  congenital;  that  is  to  saj*,  they  originate  during  iotm,— 
uterine  life.  Moreover,  they  are  often  multiple  ah  initio,  and  doI  ia^ 
frequently  they  are  bilateral. 

All  tuiuora  of  this  kind  probably  are  sarcomatons ;  bat  touijf^ 
alleged  examples  of  congenital  "cancer"  have  been  recorded.  I 
must  be  remeral>ered,  however,  that  the  sharp  distinction  now  nid^^ 
between  cancer  and  sarcoma  is  of  comparatively  recent  origin.  Manr^ 
of  the  malignant  tumors  of  infancy  and  childhood  contain  epitheli&t 
elements;  and  this  Las  often  led  to  their  being  christened  "cancer." 
Numoroos  instances  of  this  kind  have  been  reported,  especially  is 
connection  with  the  renal,  testicular,  ovarian,  hepatic,  gastric,  and 
intestinal  malignant  neoplasms  of  early  life.  It  is  now  generally 
rooognized  that  the  e]tithelial  elements  in  auch  cases  play  only  a  sec- 
omhiry  part,  and  that  all  such  neoplasms  really  are  sarcomatons. 

In  other  examples  of  alleged  "cancer"  in  wirly  life  the 
has  been  baned  too  exeluHiively  on  tlie  microscopical  appearances, 
clinical  features  of  malignancy  being  conspicuous  by  their 
Instances  of  this  kind  have  been  published  in  connection 
lijis,  skin,  external  genitalia,  etc. 

In  nhort,  I  conclude  that  infancy'  and  childhood  are  completely 
exempt  from  true  cancer,  using  this  term  in  the  sense  of  malignant 
epithelial  neoplasm. 

The  earliest  age  at  which  cancer  has  been  satisfactorily  demon- 
strated  is  eleven  years,  the  patient  lieing  a  girl  with  cylinder-celled 
cancer  of  the  rectum  (Stem) ;   and  I  have  myself  met  with  rodeni 
nicer  in  a  young  woman,  in  whom  the  disease  began  at  the  early  i^  ' 
of  fourteen  years.* 

In  spite  of  a  few  exceptional  cases  of  this  kind,  it  may  be  safely 
asserted  that  under  the  age  of  puberty  cancer  is  pfraeticallj  oa- 
known. 

The  rectum  is  remarkable  for  the  comparatively  large  nomber  of 
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aT8  that  arise  from  its  mucosa  during  early  life.     Moreover,  as  pre- 

icraaly  mentioued,  tlie  earliest  duly  authenticated  example  of  cancer 

otherto  recorded  has  been  met  with  iu  this  situation.     More  than  a 

ire  of  cases  of  rectal  cancer,  in  which  the  disease  originated  under 

lenty  years  of  age,  might  easily  be  cited. 

Such  a  at^ite  of  affairs  is,  however,  very  unusual,  ii^r  during  the 
^first  four  quinquennia  of  life  most  parts  of  the  body  are  almost  or 
(jnite  exempt  from  cancer.  This  is  the  case  with  the  mammse;  at 
k&Bt  I  know  of  no  well-authenticated  instance  of  mammary  cancer 
llkt  can  be  cited  as  having  originated  within  this  i>oriod.  Alleged 
examples  of  it  reix>rted  by  Lyford  (at  eight  years),  Carraichael  (at 
Iwelre),  Cooper  (at  thii-teen),  Howe  (at fifteen),  etc.,  were  never  his- 
tologically verified;  so  we  may  safely  assume  that  in  these  cases  the 
disease  really  was  sarcomatous,  of  which  instances  have  lieeu  reported 
bjrChambert  at  four  months,  by  Vieregge  in  an  infant,  and  by  Gross 
alnine  years. 

Of  five  hundred  consecutive  cases  of  mammary  cancer  under  my 
owp  observation,  the  youngest  was  twenty -four  years  of  age;  and  of 
one  thousand  six  hundred  and  twenty-two  similar  cases,  tabulated  by 
Groea,  the  earliest  age  at  onset  was  twenty-one  yeara.  (Henrys'  case). 
The  occurrence  of  mammary  cancer  before  twenty-five  is  a  great  rarity. 

In  the  uterus,  cancer  is  hardly  ever  met  with  under  the  age  of 
twenty  years.  Of  five  hundred  consecutive  cases  of  uterine  cancer  in 
my  list,  the  earliest  age  at  onset  was  twenty -two  and  a  quarter  years. 
^j  massing  the  statistics  of  several  continental  and  English  authors, 
Gnsserow  obtained  a  total  of  three  thousand  three  hundred  and 
eisbtv-five  cases;  and  of  this  large  number  only  two  originated 
under  twenty. 

The  earliest  age  at  which  the  outbreak  of  uterine  cancer  has  Iwen 
iliuly  8ul)8tantiat<>d  is  seventeen  years;  Schauta  and  G latter  have  eat;h 
recorded  an  instance  of  this  kind,  the  cervix  l:>eing  the  seat  of  the  dis- 
ease, which  was  glandular  cancer.  Mundi'  has  rejwrted  a  case  at 
Mghleen;  Beigel  and  Tchop  have  each  met  with  the  diseime  at  niue- 
We,  and  Billroth  at  twenty. 

Several  instances  of  so-called  cancer  of  the  uterus,  at  much  earlier 
Iieriixls,  have  been  recorded ;  but  in  none  (jf  them  has  the  cancerous 
nature  of  the  affection  been  satisfactorily  established. 

InGau^jliofner'scase  of  ecj-called  cancer  uf  the  ])ortio  in  a  girl  nine 
ye&reolil,  the  eroded  pupillary  outgrowth  was  more  like  a  nou-malig- 
'■'Hnt'' cadi  flower  excrescence" — of  which  several  instances  have  been 
iiin  infancy "tlian  cancer.  Tlie  cUuiral  liistnry  accords  with 
Uhonph  the  disease  was  of  over  two  years'  duration,  it  was 
il  there  was  complete  absence  of  disbeminatiou. 
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Tlio  inBtanceB  of  so-called  cancer  of  tLe  uterus  by  HeckfonI  at 
months,  by  Rosensteiii  at  two  lears,  by  Laidley  at  two  and  one-, 
years,  by  Barnes  at  ten,  by  Simpson  at  twelve,  and  by  Zweifel 
thirteen  years,  were  evidently  sarconaatous. 

In  extreme  old  age,  as  in  early  life,  cancer  seldom  originates.  I 
have  arrived  at  this  conclusion  by  investigating  the  mortality  from 
cancer  of  ceutenariana  and  aged  persons  of  eighty  years  upward*. 
Tlie  information  thus  obtained  Hhows  that  these  a^ed  i>er80iis  are 
relatively  much  less  prone  to  the  disease  than  their  juniors.  Tliia  is 
shovtTi  by  tlie  f ollowinj^  table  which  I  have  compiled  from  tlata  c 
tained  in  the  regiatrar-general'a  reports  for  the  years  1871-85: 


Table  III.— CENTitWAiiiAJfs  and  Ca3?ckb. 


1 


DeatJiB  of 

DwitbB  of 

Ywr. 

male 

feDiali? 

TouL 

Caooer  de«t]». 

centetmriJuiH. 

c!«nt«<EiAriai)s. 

1871 

25 

a4 

m 

Nil. 

1873 

24 

51 

75 

Nil. 

iy73 

10 

79 

m 

Nil. 

1874 

10 

sa 

OB 

NO. 

1875 

22 

65 

87 

Nil. 

1876 

14 

43 

57 

Nil. 

1877 

23 

61 

83 

Nil. 

1878 

24 

64 

8B 

.    (  A  Chelsoa  pensioner,  diert  aged  tO"' 

I      of  "  cauccr.  "                                         - 

A   gamekeeper,    died  aged    11)0,      * 

1879 

27 

55 

83 

2  <      "cjvnctr."                                            , 
(  A  widow,  died  aged  lOO.  of  "caucc*"- 

1880 

20 

48 

(58 

1  :  a  woman,  died  naed  102.  of  -cancer'-' 

1881 

25 

66 

91 

Nil. 

1883 

17 

54 

71 

Nil. 

1883 

12 

35 

47 

,   i  A  woman,  diwl  aged  106,  of  "ranr^ 
i      of  eye  and  wrist.  " 

1884 

IS 

40 

■>s 

Nil. 

I88r, 

ii» 

44 

63 

Nil. 

Total. 

395 

793 

1.087 

5  (males,  2  ;  fcitialos,  T). 

Thus  of  these  1,087  centenarians  only  5  died  of  cancer,  or  1  i^ 
217;  of  2'.>5  males  2  died  of  cancer,  or  1  in  147;  and  of  792  female^ 
3  died  of  it,  or  1  in  2(U. 

Humi>hrey's  rep«)rt  on  the  maladies  of  old  people  is  of  similar 
impoi-t.     Ainon^;  202  persons — males  92,  females  llfl — ninety  yearsi 
of  ago  and  upwards,  thr-re  wfis  not  a  single  instiiuce  of  malignant  c 
ease;   and  of  ()22  persons — males  340,  females  28*2 — l)etween 
and  ninety  years  ohi,  there  were  only  14  instances  « 
theso  824  aged  perwoijs,  malignant  diseo- 
per  cent.,  or  in  tlie  ratio  of  1  to  58.P- 
or  1  in  01.7;    ;ind  of  ?i92  female 
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the  seat  of  the  disease  in  3  ca^ieB^   the  fwnia,  ear,  finger,  and 
sulder  each  in  1  case ;   of  the  femaleB,  in  5  the  breast  was  affected, 
in  2  the  face. 

These  facts  clearly  show  that  cancer  is  not  a  senile  disease;  and 
\i  senility  per  ne  plan's  uo  essential  part  in  its  develojtment. 
The  olde&t  cancer  patient  I  know  of  is  the  woman  referred  to  by 
&e  rf^giatrar-geueral,  in  his  report  for  1883,  who  died  age<l  one  hun- 
idred  and  sir,  with  "  cancer  of  the  eye  and  wrist."  Ooker,  of  Chicago, 
[1*8  reported  the  case  of  a  lady  who  died  under  his  care,  aged  one 
^  Ikimdred  and  six,  of  cancer  of  the  tongue. 

The  oldest  patient  with  mammary  cancer  seen  liy  me  was  eight}'- 
four  when  the  disease  commenced,  and  Bryant  has  met  with  an  in- 
stance ia  which  it  began  at  the  phenomenal  age  of  ninety -six. 

Of  five  hundred  cases  of  cancer  of  the  cervix  uteri  tabulated  by 
n»,  the  latest  age  at  the  onset  of  the  disease  %vas  eighty -three  years. 
Accardiug  to  my  estimate,  the  average  age  of  wf)raen  at  the  onset 
of  jaaminary  cancer  is  forty-eight  years ;  whereas  for  utprine  cancer 
it  is  fort r -four ;  and  for  cancer  of  the  tongue  and  mouth,  fifty.  The 
foregoiii(jr  statement  is  based  on  the  subjoined  analysis  of  five  hun- 
<lred wiisecutive  cases  of  breast  cancer;  and  for  the  sake  of  compari- 
8«D  I  hzive  appended  similar  analyses  of  caaes  of  uterine  cancer,  and 
oi  cancer  of  the  tongue  and  mouth  in  women — all  of  them  reduced  to 
fbe  percentage  basis. 


Tmu  IV.^^HOWisa  thb  Aoe  DisTRiBUTroN  or  Cakcer  of  the  Breast, 

UTEHO&,    AND  TONQUE. 


20  to 

25« 

40- 
«• 

Bit- 
0»Mr 


▲ge  periods. 

Breast 
per  oent. 

Uterus 
per  cent. 

TOQ^lllMlIld 

iiiniHh  iti 

worn  ell  j«er 

cent.* 

SSvenrs 

0.6 

4.0 

6.0 

U.O 

16.0 

ao.o 

15.0 

10,0 

9.0 

8.3 

2, a 

0.2 

7.0 

11.0 

20.0 

17.0 

16.0 

13.0 

9.0 

5.0 

l.O 

0.8 

3 

r-  :.:::::: 

.•) 

SS    "     

f^ 

«  "    

4 

45    "      

10 

50    "      

17 

55    -      

23 

«0    •      

10 

8.5    "      

d 

70    -      

6 

100.0 

100.0 

100.0 

48 
24 

84 

44 

23.2.^ 

83 

50 

24 

*  CalcuUu«d  on  W  va.ittii. 
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In  Bome  of  the  other  chief  local  forms  of  cancer  the  mean  a^^e  «t 
onaet  is  as  follows  r  For  in  ales —tongue  and  month  53.8  >eai*,  lip 
51.fi,  rectum  50.7,  mamma  60,  cesophagus  5H,  stomach  51,  penis  47.6, 
skin  58,  mdeut  ulcer  44;  for  females— rectum  53.4  years,  o^sopba^sxis 
60.6,  stomach  40.5,  skin  45.8,  rodent  ulcer  42.7. 

From  the  foreguiug  data,  aud  from  such  as  are  Bet  forth  in  TabJe 
I.,  we  kiaru  the  abHohite  fretiuency  of  the  disease  at  the  varioas  mg& 
l>eriodH;  but,  in  order  to  jiscertaiu  the  influence  of  age  in  itH  evolu- 
tion, these  figures  must  be  compared  with  the  t<^tal  uuml)er  of  mcI» 
sex  living,  at  the  corresponding  Jige  i>eriods.  The  fullowing  hbl^ 
from  the  registrar-general  s  decennial  supplement  has  been  oook^ 
piled  on  this  basis.  It  shows  that  the  mortality  from  cancer  ia-*^ 
creases  with  each  successive  dec-ade. 


Tabus  V. — Showinq  thk  Meak 
FROM  Cancer,  per  Million 

THE   DiCCENNICH  (1881-1800). 


AKNrAL  MORTALJTT  OF  MXLXM    A3CD 
LiVIMU  AT  ScCCRSIilTK    AOB    PKKIODS 


Ageperioda. 

20  to  25  veara 

25  **  35"  " 

35  "  45    " 

45  "   55    «      

5.5  "   65    •*      

«5  -   75     "      

Over  75     "      

All  ages 


X*I«B. 

85 

»7 

128 

79 

584 

307 

1,545 

MB 

3,868 

2,8M 

4.160 

8.743 

4,305 

S,B14 

560 

430 

In  reference  to  such  results  Dr.  Ogle  remarks :  "  In  simply  saying 
that  the  liability  to  death  from  cancer  increases  with  age,  no  mare  ift 
said  than  may  l>e  stated  with  equal  truth  of  liability  to  death  gentr- 
ally.  The  tjuestion  is,  Does  the  annual  lialnlity  to  d^ath  from  caocer 
increase  more  rapidly  than  the  annual  liabiHty  to  dcatli  of  all  kinds?" 
To  answer  this  question  he  has  compiled  the  following  table,  showiop 
the  ratio  of  tot^il  deaths  to  deaths  from  cancer  during  the  deoenniai& 
1871-80,  at  successive  age  periods. 


Table  VL— Total 

Deaths  to  Oxk  raoic  Ciuvcicsl 

Age  periods. 

PPTBon*. 

Xalca 

Fiinhi 

30  to  25  yean 

255 
71 
34 
14 
14 
21 
48 

262 

181 

67 

38 

as 

37 

S48 

25  *•  35    "     

43 

35  "  45    **     

15 

45^55    " 

t 

55  **  65    "     

M 

&5  "   75     "      

75  ant!  upwards ,.,.....>••  * »-- 

It 
44 

r-"-  - 
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It  will  be  gathered  from  the  foregoiog  that  the  characteristic 
tiMtare  of  cancer  mortality  ia  not  its  increase  with  advance  of  years, 
but  its  tlisproportiouate  increase  in  the  ]voBt-meridiau  periodn.  This 
table  also  shows  very  well  the  relative  liability  of  the  Hexes  at  differ- 
ent ages.  It  will  be  noticed  that  the  relative  liability  of  females  in- 
creases until  the  i>eriod  forty -five  to  fifty-five,  after  which  it  lessens 
uteach  decade  in  a  marked  degree. 

With  regard  to  cancer  of  the  female  breast,  statistics  compiled  on 
Qua  basis  by  Paget  and  Nonn  show  that  the  period  of  its  gi'eatest 
relatire  as  well  as  absolute  fretiuency  is  between  the  fortieth  and 
fiftieth  ye^rs.  Nunn's  table,  which  was  compiled  for  him  by  an 
actuary,  is  as  follows : 

Table  vil. — aHowiNo  the  Relattvk  raEQUENcv  of  Mammabt  Cancer  at 

THE  DlFFEREKT  AOE  PSBIODfl. 


Affepwtods. 


25 

to  30  years 

80 

"   85 

u 

35 

-  40 

" 

40 

-  45 

u 

45 

-  50 

ai 

50 

"  55 

" 

55 

"  60 

" 

Ferceac 

...  .881 

...  S.083 

...  8.783 

...  1S.311 

...  IS-OCKJ 

...  ifl.iei 

. . .  8.868 


Age  periods. 

60  lo  85  years 

65  -  70    "     

70  "  75    "     

'  Percent. 

9.698 

f».  181 

4.983 

76  "  80     "      

3  023 

80  "  85    •*      

3.824 

lUO.OOO 


This  shows  that  the  relative  liability  of  women  to  mammary  can- 
^*^^r  lessens  progressively  in  a  marked  degree  at  each  age  period  after 
^^^ty-five. 

From  what  has  been  stated,  it  will  be  gathered  that  there  is  no 

^^^ch  thing  as  congenital  cancer,  and  under  tlie  age  of  ]mberty  cancer 

■^  «  practically  unknown.     During  the  fourth  <iuinqnenuiad  a  few  cases 

^:jiay  bo  met  with,  but  its  occurrence  before  twenty-five  is  a  great 

^-arity.     In  the  third  decennium  more  cases  occur,  Init  tlinir  numl>er 

^s  still  small.     Subsequently  tliey  rise  witli  increasing  frecjuency  up 

%o  sixty-five,  when  they  attain  their  maximum.     After  seventy-five 

"the  disease  is  much  rarer,  and  at  more  advanced  ages  the  falling-off 

is  still  more  marked  until,  in  centenarians,  it  is  as  rare  as  in  the 

•fifth  quinquenniad. 

The  period  of  maximum  frequency  in  influenced  by  sex,  for  in 
females  it  occurs  earlier  than  in  males;  in  the  former  the  period  of 
greatest  relative  frecjuency  being  the  decenuinm  from  forty-five  to 
fifty-five,  in  the  latter  the  decennium  from  fifty-five  to  sixt,\-five. 

Tljis  difference  ia  evidently  due  to  diversity  iu  localisation  rather 
than  to  any  general  constitutional  peculiarity  correlated  with  sex ;  for 
the  meiin  age  at  onset  of  uterine  and  mammary  cancers  is  much  earlier 
than  that  for  cancer  of  other  localities  in  women,  the  age  of  maximum 
hwioency  varying  in  diverse  localities  even  in  the  same  sex. 
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Attempts  have  often  been  made  to  ascribe  the  great  fretiaenc^*  ol 
cancer  of  the  female  reproductive  organs  to  cjitameuial  d< 
In  this  c-ounei'tiou  I  have  ascertained  the  folluwiug  facts: 

Of  100  utt'riDe-oancer  patipnta  under  my  observation  the 
was  fii"8t  noticed:  bofure  the  menopause  in  60;  about  tbe  time  of 
menopause  in  21 ;  after  the  menopause  in  29. 

Of  87  women  with  mammary  cancer  the  disease  was  firHt  notioad 
before  the  cessation  of  menstruation  in  35 :   at  about  the  time  of  tbeqi' 
menopause  in  10;  after  the  cessation  of  menstruation  in  42. 

In  the  uterine-cancer  patients  the  mean  age  at  which  meoatmatiociai 
began  was  14.5  years,  and  at  which  it  ceaseil  4G  years. 

In  the  breast-cancer  patients  the  catamenia  first  appeared  at  14^ 
years,  and  ceased  at  4G.3  years. 

Thus  the  flow  is  established  earlier  and  ceases  later  in  these 
cer  patiouts  tluiu  in  the  f^euerality  of  English  women,  in  wh»>m 
catamenia  usually  l>ei^n  at  15  and  cease  at  45. 

Of  104  uterine-cancer  patients  menstruation  had  been  nomud  is 
96,  and  irrej^hir  onh-  in  8  (Hcanty  6,  pnifuse  2). 

Of  87  women  with  mammary  cancer  the  only  catamenial  derange- 
ments  noted  wero  profusoness  in  ti,  irregularity  and  scantiness  in  4. 

These  facts  suffice  to  show  that  even  in  cases  of  uterine  and  mam- 
mary cancer  the  normality  of  the  catamenial  function  is  sehlom  dis- 
turbed;  that  it  begins  earlier  and  ceases  later  in  them  than  in 
generality  of  women  is  Him[ily  uq  indication  of  the  more  vigoi 
sexual  life  of  cancer  patients,  which  accords  with  other  facte 
tainod  by  me,  relative  to  their  life  history,  such  as  high  fertility, 
early  marriage,  etc. 

It  is  thus  evident  that  the  catamenial  function  has  no  cAasal  con- 
nection with  the  development  of  cancer  in  women. 

To  sum  up:  We  learn  from  the  foregoiug,  that  while  the  forces 
of  growth,  development,  and  reproduction  are  in  greatest  activity — 
during  the  periods  of  intrauterine  life,  infancy,  childhood,  adoles- 
cence, and  adult  aj^e — ^tbe  t^^udeney  to  cancer  is  exceedingly  small. 
In  both  HexcH,  the  disease  Ijegins  to  Iw  frequent  as  soon  as  the  period 
of  j)erfection  has  been  attained,  t.e.,  after  the  thirty -fifth  year;  diu^^ 
iug  middle  age  and  tlio  decline  of  life  the  liability  to  it  incresoafl^ 
until  about  the  siity-tifth  year;  after  which  period  it  becomes  mark- 
edly loss  frcfiueut,  and  increasingly  so  as  age  advances.  The  princi- 
ples that  govern  tlio  a^^e  distributitm  of  cancer  in  general,  apply  also 
to  its  various  hx'al  manifestations  in  both  sexes.  That  some  r^arts  of  the 
body — such  as  the  uterus  and  mamma — areattackeil  at  an  earlier 
than  others,  is  due  to  the  fjict  that  the  former  attain  maturity  earli 
than  the  latter  and  vice  vorm.     The  general  nil©  for  the  uterus,  breast» 
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atul  all  organs  is,  that  their  liability  to  cancer  begins  with  the  decline 
ol  their  functional  ai-tivitv,  and  increases  while  this  is  itro^jressing. 
Thus  the  liability  to  oaucer  waxes  as  the  developmental  and  re- 
productive activities  wane.  The  antagonism  between  the  forces  of 
genesis,  growth,  development,  and  expenditure  is  the  same  in  path- 
Jogy  as  in  physiology.  It  is  owing  to  the  varied  interactions  of 
forces  thuH  called  into  existence,  that  the  conHtitution  is  so  different 
at  iLfferent  periods  of  life,  and  that  each  period  has  its  special  mor- 
hid  prix'livities, 

hi  this  we   have  an  illustration  of  the  universal  biological  law 
tiat  growth  varies  according  to  the  surplus  of  nutrition  over  expendi- 
tnre.    So  long  as  the  surplus  exists — that  is  to  sa}-,  while  nutrition 
is  relatively  high — simple  conflnuotts  growiih  is  maintained;  but  when 
natrition  is  relativeh'  low— that  is  to  say,  when  it  is  nearly  equalled 
hy  eijwnditure — new  centres  of  development  are  apt  to  arise,  and 
prowtli  tends  to  become  disconfitruous.     Changes  of  nutrition  deter- 
mine the  transition  from  the  one  to  the  other  mode  of  growth.     To 
tlie  operation  of  such  causes,  as  I  have  elsewhere  maintained   ("  The 
f^Hnciples  of  Cancer  and  Tumor  Formation,"  1888),  the  origin   of 
<^2^ticcrs  and  other  neoplasms  must  ultimately  be  ascribed. 


Complexion  and  Race. 

The  fact  is  well  established,  that  when  a  number  of  individuals 
^**«  eiposetl  to  the  influence  of  similar  couditioua  of  life,  all  are  not 
5*^entiGally  affected;  and  it  is  evident  that  the  different  effects  thus 
**-».daced  depend  upon  inherent  constitutional  differences.  In  human 
'~*ijings  well-marked  constitutianal  peculiarities  are  correlated  with 
^^^^inplexion  and  race.  I  now  propose  to  inquire  whether  the  develo]>- 
^^ent  of  cancer  is  influenced  by  these.  To  this  end  I  have  noted  the 
^^^im/ifexion  of  384  cancer  patients  under  my  observation.  In  doing  this 
~^  have  relied  chiefly  on  the  color  of  the  hair  and  eyes,  hh  in  white 
^->eople  these  are  its  most  permanent  and  easily  recognizable  factors. 


Maxes  (128  Cases)  . 


Dark. 

Fair. 

ToUI. 

"Toofu*  and  mouth. . 

-.  80 

28 

68 

Ttectum 

..   IS 

13 

24 

lx)wer  lip 

..     9 

11 

20 

Skin 

..     5 

5 

10 

Tunsil 

..     I 

3 

4 

External  genitalia . . 

..     1 

3 

4 

R^xient  ulcer 

..     8 

'  ■ 

8 

Anus 

..     3 

3 

lEaopbagus 

..     2 

2 

68        62       V2S 


Females  (350  Cases)  , 


Dark.    Fivlr.    Total 


Uterus.. 70 

Breast 44 

Ifectiiiii ,   13 

Itodfliit 5 

Toaguu  aud  mouth, . .     4 

Ovrtry    4 

External  Kcnitftlia...      2 

Vngiua. 3 

CEsophagus 1 

Other  localities. 5 


37 

43 

5 


107 

88 
17 
13 

8 

5 
4 
3 

B 


150      106      250 
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The  Duiuerical  results  tlius  obtained  show  that  the  majority 
cancer  patients  (5f>  per  cent.)  are  of  the  dark  type;  and  it  ia  to 
foiuale  sex  that  this  prepontleranc*  ia  almost  excluaively  doe. 
order  to  aiipreciate  the  siguificance  of  these  results,  we  must  fii 
know  the  proportional  frequency-  of  the  dark  and  fair  types  in 
general  population.  Dr.  Beddoe  has  most  kindly  furnished 
with  information  as  to  this.  His  estimate  shows  that 
tlie  London  lower  classes  43  [>er  cent,  are  of  tlie  dark,  and  57 
cent,  of  the  fair  type.  Hence  it  follows  that  cancer  is  reUtii 
much  more  frequent  among  dark  than  among  fair-corajdexioned  jier- 
Hous,  the  proportion  being,  according  to  my  estimate,  69  per  cent 
of  the  former  to  31  per  cent,  of  the  latter.  Beddoe "s  analyaia  netO' 
h'  accords  with  this.  He  has  also  found  that  individaahs  of  the 
rufous  type  are  relatively  less  exempt  than  other  fair-complexionM 
persons. 

Here  it  may  be  remarked  that  the  stress  of  life  in  large  toi 
seems  to  exert  a  much  more  injurious  influence  on  the  fair 
plesioned — especiallj'  in  early  life — than  on  those  of  darker  hoeT 
<i\viiig  to  this  cause  it  is  believed  that  fair-<jomplexione«l  tyjies  are 
griidually  being  supplanted  in  the  large  towns.  Changes  of  thiA 
kind,  which  are  very  subtle  and  far-reiiching,  may  be  among  the 
factors  contributing  to  the  greatly  increased  cancer  mortality  of 
modem  times. 

As  to  the  influence  of  race  in  the  liability  to  cancer,  we  have 
gularly  little  reliable  iuformatic»u ;  but,  so  far  as  present  indicati< 
go,  it  appears  that  all  racial  varieties  of  mankind  are  prone  to  the 
disease.  According  to  United  States  statisticians  (Billings*  Barker, 
Chinholm),  in  that  country  cancer  affects  the  whites  much  more  fx^ 
quently  than  tlie  blacks  (negroes). 

The  tenth  United  States  census  report  shows  that  of  23,000,000 
whit»38  6,321  died  of  cancer;  whereas  of  9,000,000  blacks  only  790 
died  cjincerouH.  That  is  to  say,  the  deaths  from  cancer  per  100,000 
whites  and  blacks  living  were  27.%  and  12.17  re8i)ectively ;  (or 
wlntes,  the  male  death  rate  was  20. o,  and  the  female  death  rate  35.4; 
for  blacks  it  was  for  males  6.8,  and  for  females  19.3. 

We  learn  from  numerous  observers  that  this  comparative  immu* 
nity  of  the  negro  race  fnmi  cancer,  is  even  more  n<>ticeid»l«^  in  their 
African  homes.  Whether  this  is  due  to  racial  influence  or  to  flaragQ 
ancestry  is  not  easy  to  decide.  Those  who  have  travelled 
savat^e  jieople  are,  however,  unanimous  in  aaserting  that 
diseases  are  almost  or  quit©  unknown  among  them.  This  immunity 
applies  alike  to  meat-eating  and  vegetarian  savages.  It  should,  how- 
ever, be  borne  in  mind  that  most  uncivilised  i)eo]>le  get  oomparatively 
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little  animal  food ;  or,  at  an j  rate,  they  often  have  to  abstain  from  it 
!or  long  peri  Otis. 

Oq  the  other  hand,  it  is  certain  that  cancerous  diseases  are  very 
pTevaleut  in  all  hij^My  civilised  communities.  Among  the  whites  in 
the  United  StAtes,  the  census  reports  whow  that  those  of  French, 
Eni'lish,  German,  and  Irish  extraction  are  the  most  prone  to  cancer; 
wkich  is  of  more  frequent  occurrence  among  the  foreign-bom  whites 
^D  among  those  bom  in  the  country.  This  last  jjeculiarity  has  also 
been  noticed  in  Australia. 

hi  all  parts  of  British  North  America  cancer  is  fairly  common 
among  whites.  In  Canada^  Landry  (1861)  found  that  it  was  of 
common  occurrence  among  all  the  various  peoples,  except  the 
aborigines. 

It  has  been  asserted  that  the  Jews  are  seldom  affected,  but  in  this, 

Bichartlson — who  has  had  considerable  experience  amoug  them — does 

notftgree;   BiUroth's  experience  coincides  with  this;   find  Billings' 

reports  show  that  in  the  United  States  their  death  rate  from  cancer 

^almost  the  same  as  that  of  tbe  rest  of  the  white  populatitju.     More- 

•^ver,  from  observations  made  by  Banby  in  the  neigliborlmod  of  Tou- 

*'>nse,  it  appears  that  pork-eaters  are  no  more  prone  to  cancer  than 

^(m  who  feed  on  other  kinds  of  meat- 

GEOGTL\reTCAL  Distribution. 

I^otwithstanding  the  interest  lately  manifested  in  the  geographical 
th«tribution  of  cancer,  of  accurate  scientific  information  there  is  ratln'i" 
a  dearth.  In  tropical  and  arctic  regitjus  the  disease  is  waid  to  be 
very  rare. 

Statistical  records  have  been  kept  only  in  Europe,  the  United 
Shites,  and  some  of  our  colonies.  These  show  the  much  greater 
prevalence  of  the  disease  in  Euroiie.  According  to  the  eleventh 
Unite*!  States  census  report  (1890)  the  cancer  mortality  for  tbe 
whole  country  then  amounted  to  3.19  per  10,000  living,  or  24  per  1,000 
(1  in  41}  of  the  total  deaths. 

For  tlie  chief  European  countries  the  cancer  death  rates  per  10,000 
living  are;  Sweden  (188f>-87)  9.5,  Saxony  (lH7fi-H5)  (1,0,  NetherhmdH 
(1884-88)  6.5,  Italy  (1881-83)  6.1,  England  and  Wales  (1881-00)  5.89, 
Scotland  (ISm)  5.6,  Norway  (18(52-66)  5.2,  Austria  (1885-87)  4.8, 
Italy  (1887)  4.2.  Ireland  (1885)  3.0,  Prusnia  (1876-85)  3.4. 

I  have  not  met  with  any  recent  statistics  showing  the  mortality 
from  cancer  in  France;  but  Lombard,  writing  in  1880.  says  it  in 
much  in  excess  of  the  English  mortality.  In  Denmark  an<l  Switzer- 
land cancer  is  very  prevalent.     From  such  scanty  data  as  come  to 
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band  from  Bussia,  the  di&ease  appears  to  be  fairly  common  thero. 
In  Turkt^y  and  Greece  caucer  is  said  to  be  very  rare,  but  thin  nee»d»- 
confirmation. 

lu  the  liir^e  cities  of  the  llnitetl  States  the  cancer  mortality  in 
181*0  was  as  follows:  Boston  7.9,  Baltimore  6.5,  New  York  6.2.  Phil- 
adelpliia  5.5,  Washington  5,  and  Brooklvu  4.8;  in  50  large  United 
Stiito.s  citie.^  (circa  1880),  males  2.8,  females  5.1, 

For  some  of  the  chief  Euroiseau  citiew  the  numbers  ar©  tM  fol» 
lows:  Lyons  (1892)  1(5.3,  Rouou  (181K))  12.7.  Paris  (1886^91)  10.4, 
llhoima  (1890)  10.1,  the  chief  Daninli  towns  (188{W<7)  10.9,  Edinlnir«li 
(1892)  9.3,  Aberdeen  (1892)  8.9,  Dundee  (18<>2)  8.3.  London  (1881-90) 
<>.8,  Glasgow  (1889)  6.1,  Bremen  (187o  78)  8.1,  Hamburg  a871-H3) 
7.(i,  Berlin  (1870-^2)  5.7.  Bergen  {lH8(>-87)  5.4,  Christiania  (1886-87) 
5,  Utrecht  (1870)  4.9,  and  Brussels  (1890-94)  3.6. 

The  cancer  mortality  of  Geneva,  Frankfort,  and  Broslaa  is  T«ry 
hi^h,  while  8t.  PetersbnrK  has  a  lower  caucer  death  rate  than 
Berlin. 

Continental  statistics  indicate  mnch  j.n^ater  fre4iaency  of  the  dis- 
ease in  the  stomjich,  iutesliuea,  and  liver  than  British  tmes.  Chim> 
ney  sweep's  cancer,  rare  even  in  England,  is  hardly  ever  met  with  eUe^ 
where. 

Cancer  is  said  by  Panum  to  be  unknown  in  the  Faroe  Islands,  ftnd 
to  be  exceetliu^^ly  riir&  in  Iceland  (0.7  per  10,000  i>ersons,  circa 
1880).  Dr.  Russel-Jeaffraton,  who  has  recf^ntly  visited  these  islands, 
informs  mo  that  cancer  is  still  very  rare  there.  In  the  Faroe  Isles 
he  himself  never  saw  a  c^i»e,  but  the  residont  doottirs  told  him  IIiaI 
the  dineaHe  was  occasionally  met  with,  Kcnerally  in  half-bree<lH  and 
Danish  inimiyrauts.  In  both  islands  tTil>erculr>us  disejises,  including 
phthisis,  are  rare. 

In  Greenland  cancer  is  said  to  he  as  rare  as  in  Iceland. 

As  we  get  to  know  more  abttut  remote  localities,  it  will  profaafalj 
bo  found  that  no  settled  ceimmunity  is  completely  exemjit  from 
cancer. 

Of  Asiatic  countries  it  is  generally  aj^reed  that  cancer  in  most 
prevalent  in  China;  and,  Jicoordin^^  to  Holison,  the  female  breiuit  is 
frequently  affect^^'d.  Desiring'  U*  obtain  recent  information  on  this 
subject,  I  lately  wrote  to  Dr.  Cantlie,  of  Hong-Kon^f,  Mho  kindly  for- 
nished  mo  with  the  following  particulars,  for  which  I  now  thank  him. 
Referring  to  the  prevaleucy  of  the  disease  he  says:  "  I  do  not  think  I 
have  been  without  a  case  of  malignant  disease  under  my  tmrt  iitftr 
since  I  came  to  China  six  years  ago."  Of  3,608  conse<nitive  ChioeM 
hospital  in-imtients  under  his  cAre,  114  had  cancer,  or  3.1  j^er  o^nt 
This  proportion  is  almost  identioid  with  that  met  witli  in  large  Lon- 
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(Ion  general  hospitals,  like  St.  Bartholomew's,  where  3.5  per  cent,  of 

tlie  iii-piitienta  Ijave  cancer.     Of  Cantlie'e  114  Chiueae  cancer  patients, 

the  iirimary  Heat«  of  the  disease  were  as  follows:   female  broftHt>  38; 

upper  jaw,  25 ;  lower  jaw^  14;  i>eni8,  9 ;  uterus,  8 ;  parotid  gland,  o ;  Lip, 

5  ;  tougiie,  4;  lip,  3;  and  tliigh,  3.     At  Dr.  Kerr's  hospital  in  Canton, 

durinf?  the  year  1JSH7,  3()  cases  of  malignant  disease  were  operated  on, 

including'  11  aiupiitntiona  of  the  female  breast.     Htrann^e  to  relate, 

Cautlie  hfi-s  never  met  witii  cancer  of  the  stomach  among  the  Chiuese. 

With  re^'ard  to  their  diet  he  says:    "All  Chinamen  eat  fish  and  ]iork 

At  mnraing  and  evening  meals.     Fowls  and  ducks  are  always  on  the 

tahleof  all  but  the  mont  humble  of  the  coolie  class;    and  they  do  not 

liave  them  l>ecau8e  they  cannot  afi'ord  tliem.     I  hojie  this  will  be  a 

STifficient  answer  to  those  who  maintain  that  Chinamen  live  on  rice. 

Xt  19  ni»t  nearly  so  true  as  that  the  Hcotch  live  on  itorridge." 

In  India  cancer  is  said  ttt  lie  rare;  but  neither  the  rice-eatin^(  Hin- 
doos, Dor  the  flesh-eating  Mohammedans  are  exempt.     In  supjiort  of 
theallegeili  rarity  of  cancer  in  India,  Davidson  mentions  that  of  2,057 
operations  performed  at  the  Afzulgung  Hospital  at  Hyderabad  in 
1886,  only  2  were  for  cancer ;  while  in  Bombay  only  1  per  1 ,0(X)  of 
the  total  deaths  were  ascrilied  to  it.     On  the  other  hand,  McLeod 
Btftteg  that  malignant  neoplasms  (cancer  and  sarcoma)  are  common 
Among  the  natives  of  Bengal,  both  in  hosjiit'd  and  jtrivate  practice; 
wi  females  the  breast  Iwing  chiefly  affected,  and  in  males  the  cutane- 
•^08  system,  oral  cavity,  and  eH[)ecially  tlie  penis.     Hemliey'H  experi- 
ence at  the  Jeypore  Hospital  seems  to  accord  with  this,  for  during 
tlie  jjteriod  1880-88,  when  the  hospital  was  under  his  charge,  102 
inajor  operations  were  uudertjiken  for  the  treatuieut  of  malignant 
ilisease.     As^ — in   the  face   of  these   conflicting  statements — further 
information  seemed  dt>sirable,  I  WTntf*  to  Surgeon  Lieutenant-Colonel 
Lawrie,  of  Hyderabad,   who  kindly  favored  me  with  the  followiug 
reply : 

"My  experience  of  cancer  is,  that  it  is  as  frequent  in  India  as  in 
England;  and  I  have  formed  this  opinion  from  observation  in  Cal- 
cutta, Lahore,  and  Hyderabad.  The  Afzulguug  Hospital  was  under 
my  charge  in  188f),  and  that  year  was  no  exception  to  the  rule.  The 
small  number  of  oi>eritiouH  for  cancer  shows  nothing,  exl•e]^t  tliat  the 
people  arc  averse  to  oi)eratioij  for  most  diseases,  other  than  stone  and 
cataract.'* 

With  regard  to  the  prevalence  of  malignant  disease  in  the  vast 
nortljweatern  provinces  and  the  Punjab,  I  am  indebted  to  Dr.  Freyer 
for  the  following  information.  He  writes  :  "  The  general  impression 
on  my  mind,  after  seventeen  years  of  active  surgical  work  among  the 
poor  and  rich  of  Imha  (northwestern  provinces  mainly ),  is  that  tumors 


of  all  kindaTincIucling  cancer  and  sarcomu,  are  extrenifls  <.  i.im  i,. 
Epithelioma  of  the  tongue  and  jTenis,  and  Bcirrhos  of  the  breuat  uxe 
particularly  common." 

Four-tifths  of  the  inhabitautH  of  these  pronuoee  are  HindooSt  wbo, 
with  few  exceptions,  in  accordance  with  the  precepta  of  their  religioQ, 
never  eat  meat.  The  other  tifth,  being  Mohammedans,  nuij  eat  meat* 
but  they  are  practically  vegetarians,  as  they  can  ueldom  afford  Iba 
luxury  of  animal  food.  Among  these  people  stone  ia  extreinelT 
common. 

In  Cjuihmere,  Orissa,  Madras,  Anam,  and  Cochin,  canoar  is  eiid 
to  be  more  prevalent  than  in  adjacent  communities. 

In  Syria,  Persia,  and  Arabia,  according  to  Lombard,  the  disease 
ia  very  rare. 

No  part  of  the  world  is  reputed  to  enjoy  such  relative  immiuuiy 
from  cancer  as  Africa ;  this  applies  to  nearly  all  parts  of  the  ounti 
neiit,  but  especially  to  its  northern  part,  Egypt,  Tunis,  Algiers,  elo. 
In  order  to  ascertain  the  present  state  of  things  in  Egypt.  I  lately 
wrote  to  Dr.  Eugel  Bey,  of  Cairo,  who  very  obligingly  sent  me  Um 
following  data.  Of  10,5*2!)  deatlis  among  natives  in  Cain>  doriog 
1891,  only  19  were  returned  as  due  to  cancer  (females  10,  males  9), 
or  1  in  1,()*28;  in  Eughmd  during  the  same  year,  the  projiortioa 
of  wincer  deaths  was  1  in  20.  Of  12,^)50  patients  in  the  Kasr-«1-Aini 
Hospital,  during  the  years  1881K-01,  77  were  affecteil  with  cauoer,  or 
0.6  percent. ;  whereas  iu  metro[>olitau  general  hospitals  I  haveascer- 
hiiiuMl  that  the  prnportion  of  cancer  cases  is  aliout  3.5  i>er  oeoi 
From  these  dahi  it  api>ears  that  the  reputation  of  Egypt  for  cump*r»- 
tivo  immunity  fi'om  cancer  ia  well  founded,*  With  reganl  to  Uw 
prevalence  of  cancerous  diseases  in  Morocco,  I  am  indebted  to  BCr. 
Ernest  Hart  for  the  following  valuable  information.  In  auswear  to 
my  letter  of  iuf|uiry,  he  very  kindly  wrote  to  Dr.  Terry,  of  TangissB^ 
who  replitnl  as  follows:  "Cancers,  sarcomas,  etc.,  do  not  seem  to  be 
very  prevalent;  at  any  rate  the  numl^er  of  cases  met  with,  as  com- 
pared with  other  diseases,  shows  that  they  are  of  le«H  fre<|ue&t  oocur- 
rence  tJian  in  England.  Among  the  inhabitants,  who  are  of  mixed 
Arab  and  native  blood,  I  have  seen  cancers  of  the  female  breast,  nV^ 
ms,  and  tongue;  as  well  as  sarcomatous  grt>wtli8  in  various  parts  of 
the  lx>dy." 

Legrain  has  lately  called  attention  t«->  the  rarity  of  cancer  among 
the  al»riginea  of  Algeria,  which  he  a8cril)es  to  their  abstinence  frr>m 
animal  food  and  intoxicating  drinks.     Eirmisson  states  that  of  S.-'I^Tl 


*  In  Egypt  ittAiiuitj  is  pht^ometiaUjr  rare .  but  tbero  Ii  »  fftlr  unoajai  of  iulMStftt* 

\a.T  diseAM,  iocludliug  pbthlsU. 
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deatlis  in  Algeria  (1852-54)  only  37  were  due  to  cance 
1.50. 

During  his   recent  visit  to  SomalilancI   and  Erytlirt 
vaa  struck  witli  the  absence  of  cancer  among  the  crowds  i 
to  Ids  clinic,  aJthoagh  tuberculous  aud  sj'pliilitic   &S& 
common. 

At  tbe  Cape,  cancer  is  common  among  the  wliitea,  bu 
among  the  natives,  who  are  mostly  vegetarians. 

Livingsta nie  8i>eak8  of  cancer  im  being  absent  from  t 
fjEklley  aud  among  the  BakwainB,  although  the  latter  are  pi 
arjtl  fibrous  tumors. 

In  AbvBsinia  cancer  is  said  to  be  commoner  than  iu 
|>^rt  of  Africa- 

Aa  to  the  relative  frequency  of  cancer  in  South  America: 
^^eliave  singularly  little  definite  information. 

Its  i>reaence  is  well  recognized  in  Brazil,  Montevidec 
«^i3il  Peru.  Of  13,725  deaths  at  Rio  de  Janeiro  iu  18VM1,  It 
*^*^^c'4acer,  or  1  in  111,  and  2,200  to  tubercle. 

According  to  Joumdanet  it  is  almost  unknown  in  the 
•^^  Me^co,   while  iu  the  high  cool  regions  it  is  as  free 

In  British  Guiaua  three  -per  cent,  of  the  total  hospita 
-■-^88  wf^re  due  to  cancer. 

The  disease  is  rare  in  Jamaica  (1.19  per  10,(X)0  livin 
^^Jiii  iu  Mauritius  (0.6  per  10,000  living). 

In  Austrahisia  cancer  is  common,  especially  in  Victor 
^^ania,  but  less  so  than  in  England. 

The  following  are  some  of  the  chief  deatli  rates  per  10 
Victoria   (1R91)  5.5,  Tasniauia   (1801)  5.0,  New  Zealand 
^N'ew  South  Wales  (1892-94)  4.16,  South  Australia  4.0,  Wei 
a882-86)  dSi,  Queensland  (1891)  2.9. 

In  Australia,  as  in  the  United  States,  cancer  ia  mor 
among  immigrants  than  among  those  born  in  the  country 
ing  to  Mullins,,  among  the  British-born  Australians  1  iu 
cAucer,  whereas  among  the  Australian-born  the  mortality 
7,746. 

TOPOGRAPBY. 


In  every  part  of  the  world  the  distribution  of  cane 
many  topographical  variations.  Moore  was  one  of  the  fi 
these  for  England  and  Wales.  He  showed  that  the  diseas 
prevalent  in  London  and  the  adjacent  southern  and  easU 
than  elsewhere;  and  that  it  was  least  prevalent  iu  Wales 
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northwestern  (Lancasliire)  and  northern  counties.  If,  he  Bavfl,  the 
country  be  divided  by  a  line  from  Bristol  to  Poterborough— w kith 
X^racticiiLly  Beparatea  the  industrial  from  the  agricultural  oomiiiuuitiea 
— the  mortality  from  cancer  in  the  southern  divisions  ia  considernblr 
in  exceaa  (vf  that  on  the  north  of  the  line.  In  the  year  18G1,  for  in- 
stance, one  of  every  thirty  deaths  of  women  in  the  southeastern 
(agricultural)  division  wiis  due  to  cancer;  while  the  deaths  of  women 
from  cancrer  in  the  northwestern  (iuduetrial)  diviwion  were  only  about 
half  as  many,  or  one  in  fifty -nine  of  the  total  female  mortality. 

The  subjoined  table  from  the  registrar-generara  forty-sevpntli 
annual  rei»ort  (18S6)  shows  the  cancer  mortality  in  the  chief  registm* 
tion  divisions  during  the  thirty  years  1851-80. 

Mean  Annual  MoaTALiry  pek  STAin^ARD  MrLUON,  Aoed  SSS  a?iD  Upwakp*- 


Mktoa. 

Fem&Ies. 

PlM*>ti*- 

Englaud  and  Wales  {average; , 

Lomion 

561 
780 
557 
697 

503 
610 
611 
666 

555 
n2» 
490 
538 

1,144 
1.4S3 
1,207 
1.148 
1, 175 
1,183 
1,114 
1,041 
1.043 
1,055 
1,074 
B41 

mi 

1,117 

SdUttlCflStlTU 

S  lUtliMidland 

«98 
8»6 

KllSbTtl 

855 

U' t'3t  .MiilluQd 

841 

Yorkshire , 

Norllit-rti. . . ... 

827 
815 

SoutliwL'slem 

NiirthwostiTii 

Nfjrtli-Miillainl   

Wales  ... 

811 
809 
799 
697 

Tho  results  brought  out  by  this  table  are  identical  with  those 
estiiblished  by  Moore,  and  data  jjublished  in  the  recently'  issued 
dot^enuial  suitplemeut  (1881-90)  show  that  these  variations  in  local 
incidence  still  persist. 

Counties  with  the  highest  cancer  death  rates  are:  London,  Cam- 
bridgesliire,  Huutiugdoushire,  Xorthamptonshire,  Sussex,  Wan^-ick- 
shiro,  Bnds,  Suvroy,  Middlesex,  etc.  Those  with  tho  lowest  are 
Derliysliiie,  South  Wales,  Bucks,  Herts,  Durham,  Cornwall,  Mon- 
mouthshire, Dorsettthire,  Lancashire,  etc. 

Proviiu'iid  towns  having  tho  highest  cancer  mortnlity  during  the 
decenuium  1881-00  are:  Cbichpstcr  (11.8  per  10,000  living),  Canter- 
bury 11..^,  Bala  10.7,  Huutingdou  10. «,  Exeter  10.1,  Saffrou-Waldeu 
0.9,  Caml>ridge  9.5,  Bath  9.5,  Buckingham  9.4,  Hollieach  9.2,  etc. 
It  is  noteworthy  that  this  list  does  not  include  a  single  great  indus- 
trial centre,  the  places  named  being  well-to-do,  easy  going,  sleepy 
country  t<j\viis. 

By  noting  tho  birthplaces  of  three  hundred  and  fifty-two  cancer 
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pktients  I  have  ascertained  that  the  localities  of  greatest  caucer 
mortality  ai«  also  the  looalitien  where  most  cancer  patients  are 
boro. 

It  is  a  matter  of  importance  to  determine  the  part  played  in  the 
oatu&tion  of  these  local  variiitions  in  the  cancer  inurtality,  by  differ- 
ences in  the  age  and  sex  distribution  of  the  poimlatiou ;  but  nnfor- 
ttuiately  the  requisite  data  for  making  corrections  of  this  kind  are 
fleldum  available.  The  registrar-general  has,  however,  lately  pub- 
lishetl  estimates  of  the  cancer  mortality  of  the  chief  English  counties, 
corrected  for  age  and  sex  distribution.  From  these  it  appears  that 
wliile  the  ivccaracy  of  the  general  results  indicated  by  the  crude  death 
rates  w  Dot  impugned,  the  comparative  mortality  of  individual  coun- 
ties mf<?r«e  is  disturbed  by  the  corrected  coniputatiou;  feu*  instaDc^, 
viiilethe  crude  cancer  death  rate  of  Huntingdonshire  to  that  t>f  Dur- 
ham is  as  208  to  100,  the  coi-rected  death  rates  are  as  127  to  100— yet 
tie  former  county  still  retains  its  status  as  one  of  the  districts  where 
<^cer  ia  most  prevalent,  and  the  latter  as  one  of  those  where  it  is 

Wt  BO. 

It  is  thus  evident  that  there  are  topographical  vaiiutions  in  the  in- 
^itlence  of  the  cjincer  mortality,  which  are  quite  independent  of  age 
*U<1  sex  distribution. 

The  average  age  of  the  Irish  population,  for  instance,  ia  much 
■^^igher  than  that  of  either  England  or  Scotland;  and  the  ]>roi)ortion 
/^f  elderly  women  it  contains  is  also  greater,  owing  to  tlie  large  uum- 
*-*^rs  of  elderly  i>eople  left  behind  after  the  younger  ones  have  emi- 
*'5>'at*^d;  yet  the  cancer  mortality  of  Ireland  is  much  h'ss  than  that  of 
^Xther  England  or  Scotland.  This  clearly  shows  that  inequalities  in 
*^lae  incidence  of  the  cancer  mortality  are  determined  by  other  con- 
siderations than  those  of  mere  age  and  sex  distriliution, 

Henoe,  it  ia  exceedingly  improbable  thut  the  higher  cancer  mor- 
^^lity  of  the  rural,  as  compared  with  the  industrial,  population  can 
•^ie  explained  as  the  result  of  diversity  in  the  age  and  box  distribu- 
"tion  of  the  respective  populations,  although  such  diversities  certainly 
^ixist 

According  to  Haviland,  these  variations  are  entirely  tine  to  geo- 

iogical   configuration  and  its  consequences.     He  lufiiiitaius  thsit  the 

"regions  of  highest  cancer  mortality  are  low-lyiug  districts,  traversed 

V>y,  or  contiguous  to,  rivers  that  seasonally  Hood  the  adjncput  riparial 

lands;  whereas  the  lowest  cancer  luurtality  is  fmind  iti  high  and  dry 

sites,  where  floods  do  not  occur,  and  where  the  Hub.snil  coHHists  of 

Lard,  non-retentive  rocks  (f.(f.,  English  lake  district)  or  of  abHorbout 

substances  like  chalk  and  oulite.     In  sujtport  nf  tln'so  vinws,  he  iu- 

stances  the  Thames  and  its  tributaries,  whith  niu  through  a  vast 

Vol.  XVII -17 
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cancer-field ;  and  lie  points  to  the  only  localities  in  the  Thames  TalJer 
— the  Oraett  and  Dartford  districte — where  there  is  a  low  cancer 
mortality,  as  being  just  those  spots  where  the  chalk  crops  out. 

Id  favor  of  the  opinion  that,  in  this  country,  cancer  is  speciallj 
prevalent  in  flat,  low-lying,  fenny  districts,  there  is,  I  think,  mach 
to  be  said.     The  forty-seventh  report  of  the  registrar-general  shows 
that  Cambridgeshire  and  the  adjacent  cotrnties  of  Northamptomliire, 
Hnutiugdoushire,  and  Bedfordshire,  all  have  a  very  high  cancer 
morhilitv.     Lincolnshire  and  Essex  figure  less  prominently  in  tMs 
rei^ort;  but  my  analyses  show  that  the  number  of  cancer  i>atieDte 
born  in  those  localities  is  exceedingly  high.     This  state  of  things  is 
knowD  to  have  existed  ever  since  statistical  records  have  been  kept. 
In  the  decennial  report   (1881-90),  the  registrar  -  general  —  writiiig 
on  this  subject — says :  "  Crude  death  rates  show  that  in  and  aromid 
Huntingdonshire  and  Cambridgeshire  there  is  a  well-defined  area  io 
which  cancer  is  exceptionally  prevalent.     It  comprises  the  districts 
of  Stamford,  Bourn,  Spalding,  and  Holbeach  in  Lincolnshire ;  Ountll® 
and  Peterborough  in  Northamptonshire;  and  most  of  the  counties  c*' 
Huntingdonshire  and  Cambridgeshire.     In  1881-90  this  area  ha.^  * 
mean  population  of  over  300,000,  its  crude  cancer  rate  being  859  i»^^ 
million,  or  4(3  per  cent,  above  the  average  rate  for  the  country  in  ge-^-^' 
eral;  in  the  preceding  decenmum  the  excess  was  44  per  cent." 

Nevertheless,  I  am  unable  t<^  accept  Haviland's  views  as  a  sm:::^' 
ficient  explanation  of  the  to[)Ographical  variations  in  the  distributio -^^^^ 
of  cancer.     All  low-lying  and  seasonally  flooded  districts  have  not 
higlj  cancer  nioriilitv  ;  the  very  large  area  drained  by  the  Severn  an* 
its  tributaries,  for  insbince,  is  shown  by  the  registrar-general's  forty- 
seventh  report  to  have  a  low  average  cancer  mortality. 

Mftreover,  many  i.sIandH  that  have  no  rivers,  that  are  not  low-lying, 
and  tliat  are  not  of  alluvial  formation,  nevertheless  have  a  very  high 
cancer  mortal ity ;  such  are  the  Scilly  and  Channel  Islands  and  the 
Isle  of  Wight.  The  SoillieH  are  small  and  rocky  throughout;  their 
total  ]»opulation  is  under  2,000;  but,  during  the  decenniiira  1881—90, 
their  cancer  death  rate  was  considerably  higher  than  that  for  all 
England,     The  respective  data  per  10,000  living  are  as  follows : 


Mmln. 

PemAles. 

Scilly 

7.6 

5.8 

2.d 

i.a 

12.2 

England 

7.S 

Similar  conditions  are  met  with  in  many  inland  districts.     Thus 
Pr.  Borrowman,  of  Elie,  in  Fifeshire,  N.  B.,  writes  to  me;  "It  will 
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interest  you  to  know  that  cancer  is  very  cbmmon  here.  Between  11 
aiitl  12  per  cent,  of  my  patients  have  died  from  malignant  disease. 
Tlxis  is  a  particularly  dry  part  of  the  country.  There  are  no  rivers 
nt  all  in  the  district;  and  the  few  streams  that  do  exist  have  a  good 
fall.     Flooded  land  is  quite  unknown  here." 

Ajb  I  have  elsewhere  pointed  out  the  futility  of  the  recent  attenipta 
to  explain  these  topograpliical  variations  as  the  outcome  of  conta- 
gion, I  need  not  further  dwell  upon  this  matter  here. 

It  appears  to  me  tliat  it  is  in  the  conditions  of  life  peculiar  to  the 
r«6{)ective  populations  this  explanation  must  be  sought. 

Generally  s[>eaking  the  cancer  mortality  is  lowest  where  the 
struggle  for  existence  is  hardest,  the  demuit}"  of  jiopulatiou  greatest, 
the  tubercle  mortality  highest,  the  average  duration  of  life  shortest, 
the  infantile  and  general  mortality  highest,  and  where  sanitation  is 
least  perfect — in  short,  among  the  industrial  classes ;  whereas,  among 
the  wealthy  and  well-to-do — where  the  standard  of  health  is  at  its 
beftt  and  life  is  easiest— and  among  the  agricultural  community,  there 
the  cancer  mortality  is  highest.  Other  things  being  ecjual,  there  are, 
in  my  opinion,  no  more  potent  factors  in  the  causation  of  cancer  than 
high  feeiUng  and  ea.sy  living.  Hence  it  is  that  the  cancer  mortality 
of  mining  and  industrial  centres  like  South  Wales,  Lancashire,  Dur- 
hiUD,  Cornwall,  West  Riding,  etc.,  is  so  low;  and  that  it  contrasts  ao 
favorably  with  the  cancer  mortality  of  the  generality  of  agricultural 
diBtricts.  Although  the  ratio  of  pauiwrism  in  the  rural  districts  is 
quite  double  that  of  the  industrial  ttnes,  I  have  no  hesitation  in  say- 
ing, as  the  result  of  my  own  observation  of  life  under  both  conditions, 
that  so  far  as  food  and  comfort  are  concerned,  the  agricultural  laborer 
is  much  better  off  than  his  more  highly  paid  con/fh-e  of  the  industrial 
army.  As  a  proof  of  this  it  may  he  mentioned  that  the  average 
duration  of  the  agricultural  laborer's  life  is  more  than  double  that  of 
his  mate  in  the  large  towns.* 

On  the  otlier  hand,  in  London  and  the  home  counties,  where  the 
wealth  of  the  nation  is  clotted,  there  the  cancer  mortidity  is  highest ; 
and  it  is  a  significant  fact  that  this  mortality  is  highest  of  all  in 
those  pjirts  of  the  metroijolis  where  the  well-to-do  most  abound.  The 
cancer  mortalitv  of  West  London  is  double  that  of  the  Eaat  End. 


*On  thii  subject  a  lemllng  newspaper  lately  remarked:  "The  matetinl  pros- 
perity of  the  agricultuml  laborer  is.  and  hns  been,  during  recent  years,  higiier  than 
at  any  pen'tHl  during  the  East  century.  The  slight  fatling-ofl  in  the  amount  of  hla 
wages  U  mor:  than  compensated  for  by  their  increased  purchaaiug  power.  All  the 
neosMariefl  of  life,  within  tht>  last  thirty  year».  have  become  much  cheaper— meat, 
baooii.  cfaeese.  tea.  sugar,  butter  unci  coals — the  ilifFereiice  l>eing  Boniethiug  like  3S 
percent,  io  favor  of  the  buyer.     (Standard,  August  IStL,  131^7.) 
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This  Ib  illustrated  by  tlie  following  data  from  tli6  registi 
eraFs  last  decennial  report  (1881-90) : 


PerBOTW, 


MateB. 


AM  Englimd 

LoadoQ   , 

Chelsea. 


£?2 


^1 


Miirylebone , 

St.  Oeorge'a,  lluuover  Jdquttre 

PaddttigloD 

Kensington 

8t-epuL'y   . . . , 

Wi*8t  Hara 

Uctliniil  Green 

St.  Saviour's,  Sixillnvurk 

Mile  End 

St.  Giles' 

Slmreditch , 

Poplar  

8t.  George's  In  the  Eaat 

Whitflcliapel . . 


5.8 

6.  a 

14.9 

12.0 

e.o 

8.1 
8.7 
4.0 
4.2 
4.7 
4.8 
4.8 
5.2 
6.1 
5.4 
11.8 


4.8 
5.0 
9.1 
8.7 
8.5 
7.6 
6.7 
9.5 
3.6 
3.3 
S.0 
S.4 

s.o 

a.d 
s.0 

8.7 
11.3 


1^ 
10.1 

9.' 

9. 

6. 

5.5 

5. 

6.31 

70| 

8.41 

6 

6.S 

7.1 
12.4 


To  make  these  data  perfectly  reliable  for  determining  the  incideno 
of  cancer,  no  doubt  they  ought  to  be  corrected  for  age  and  sex  die 
tributiou ;  ami  also  for  the  preaence  of  large  hoBpitala,  It  is  prol 
ably  largely  owiug  to  the  latter  cause  that  the  cancer  mortality  c 
Clielaea,  Marylebone,  and  Whitechapel  is  so  abnormally  Iiigb.  Bu 
wben  allovvaufii  has  been  made  for  all  such  modifying  conditions,  i 
is  atiU  evident  that  the  cancer  death  rates  of  the  industrial  district 
are  very  much  lower  than  those  of  the  districts  where  the  wealthy  ani 
well-to-do  veKido;  moreover,  a  similar  state  of  things  is  noticeable  i 
other  large  towns,  and  tJiroughnut  the  country  in  general. 

In  most  countries  similar  topographical  variations  are  met  with 
In  the  United  States  tlie  disease  is  much  more  i>revalent  in  th 
Northern  than  iu  the  Southern  Stfites.  It  is  esj^cially  frequent  ii 
New  England,  the  southern  part  of  the  Pacific  coast,  in  New  York 
Pennsylvania,  Ohio,  and  Michigan.  The  area-s  of  its  least  prevaleno 
laro  the  MisHissipiii  valley,  and  the  Southern  States.  Many  of  the» 
piTegularitii's  are  iirobably  largely  due  to  racial  j>eculiaritiea. 

Ill  Fruiice  caiu-er  is  unduly  fretjvient  iu  Lyons  aud  its  yiciuity 
hid  in  Paris,  and  lately  a  great  deal  of  attention  lia.s  l>een  given  ti 
lie  fre(|neucy  of  its  occurrence  in  certain  Kormaudy  villages. 

In  Prussia,  the  disease  is  commonest  in  Schleswig-Holstein. 
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Family  History. 
HETtEDiTY  OP  Cancer. 

The  problem  of  heredity  in  relation  to  disease  has  hitherto  seldom 
been  viewed  in  a  right  light.  The  fundamental  error  haa  been  the 
tacit  assumption  that  pathulogicjil  states,  like  normal  conditions,  are 
almost  invariably  inherited.  It  has  been  overlooked  that  the  predis- 
]K>8ition8  of  the  organism  are  to  normality ;  and  that  dineases — like 
other  recently  acquired  characters— tend  to  disappear  under  suitable 
environmental  conditions.  In  fact,  so  great  is  the  preponderating 
LXifluenoe  of  the  previous  ancestral  balance  that  diseases  are  never 
reproduced  in  the  f  jfFspring  with  the  same  constancy  and  regularity 
that  normal  conditions  are.  .Hence,  even  in  families  where  hereditary 
morbid  tendencies  are  the  strongest,  most  of  the  members  usually 
e8cai)e ;  and  this  is  notably  the  case  with  cancer. 

Nevertheless  it  is  undoubtedly  true  that  the  descendants  of  an 
individoal  in  whom  a  new  morbid  variation  has  ai>i)eared  are,  other 
Ihingfi  being  equal,  more  likely  to  vary  again  in  a  similar  way  tliau 
*  are  t)ersons  whose  ancestors  have  never  manifested  sucli  variation. 
This  principle,  as  I  shall  proceed  to  show,  is  also  applicable  to 
cancer. 

Very  conflicting  are  the  views  now  prevalent  as  to  the  hreditabiUty 
of  the  disease.  On  the  one  hand  there  are  those  who  regard  this  »ia 
an  impossibility;  and  on  the  other,  those  who  cannot  conceive  an 
explanation  of  cancer  without  it.  These  contradictor^'  o[)iuions  are 
no  doubt  largely  attributable  to  the  prevailing  confusiou  in  the 
fundamental  conceptions  of  heredity.  As  I  cannot  here  enter  on  the 
burning  question  of  Weismannism  versus  Darwinism,  it  must  suflBce 
for  me  to  state  that  I  regard  the  distinction  between  somatic  and 
germ  cells,  on  which  Weiamann's  theory  is  based,  as  artificial.  I 
believe  that  the  reprotluctive  properties  manifested  by  somatic  and 
germ  cells  are  the  sam^  in  kind,  and  that  they  differ  only  in  degree. 

The  first  jirinciples  laf^ing  in  this  unsettled  state,  it  will  \^  well  to 
pass  at  once  to  the  consiile ration  of  the  cjirdinal  facts. 

To  my  mind  the  herecb lability  of  cancer  is  more  conclusively 
proved  by  the  occurrence  of  several  instances  of  the  disease  in  certain 
families,  in  one  or  in  successive  generations,  than  by  any  other  con- 
sideration. Although  such  coincidences  may  not  invariably  furnish 
absolute  pr(x>f  of  hereditary  transmission;  yet,  when  we  see  families 
thus  affected,  in  which  neoplasms  of  the  same  kind,  develoji  in  the 
same  organs,  and  that  during  several  generations,  it  seems  to  me  im- 
possible to  deny  the  hereditability  of  the  disease — esi^ecially  when, 
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aa  iu  BO  frequeutly  the  case,  these  morbid  maniiestatioiia  are  excla« 
sivelj  confineil  to  one  side  of  the  family. 

Such  iuHtjiiicob  of  multiple  family  cancer  as  tlie  subjoined  prove 
the  hereditability  of  the  dlHease;  for  it  is  obviously  im|>068ible  that 
those  thus  affected  could  have  acquired  the  malady  from  a  common 
source  of  infection,  and  the  concurrence  cannot  be  interpreter! 
fortuitous  occurrence. 

1.  I  have  knonoi  a  woman,  i^;ed  fifty -three,  with  uterine  cancer, 
whose  maternal  ^raTulmother,  mother  (aged  forty  -  five),  mother's 
sister,  and  the  patient's  two  sisters  (a^^ed  thirty-two  and  thirty -«ix>, 
hadl  all  died  of  cancer  of  the  litems.  She  was  one  of  a  family  cif 
eleven;  of  her  other  brothers  and  sisters,  three  died  in  infancy,  and 
five  were  still  alivo  and  well. 

2.  Atthill  liieiitiouH  the  case  of  a  woman,  aged  twenty-ei^ht,  with 
uienne  itiiiet'f\  whose  mother  and  two  sisters  also  died  of  oanoer  ol 
the  same  organ. 

3.  In  a  case  recorded  by  Sibley ,  the  mother  and  her  five  dan^^hters 
all  died  of  cancer  of  the  h/f  hrcnst. 

4.  Of  the  celebrated  Bonaparte  family.  Napoleon  I.,  his  father, 
his  brother  Lueieu,  and  two  of  his  sisters,  Pauline  and  Caroline,  all 
(.lied  of  cancer  of  the  Rfomaeh. 

5.  Maniehow  reports  that  23  families  known  to  him  in  "  la  Sois- 
sonuais"— where  coru9auKuine<^)Us  marriages  are  fre<iuent — had  be*- 
tweeu  them  ^>1)  cnucerouw  meml)era ;  and  of  these  in  no  less  than  •'J7 
the  stomach  was  the  part  affected ;  of  the  other  12  cases,  in  4  the  dia- 
ease  was  situated  in  the  uterus,  in  3  in  the  breast,  in  3  in  the  rectum, 
and  in  the  bladder  and  liver  each  in  one  case.  This  is  a  striking  in- 
stance of  the  jireponderant  fre<iuenc>'  of  homotopic  transmission  in 
the  relafeul  individuals. 

6.  The  f()ll()wiug  case,  recorded  by  Broca,  is  the  most  complete 
of  its  kind  that  luis  ever  l>een  published;  and  this  is  mainly  due  to 
the  fact  that  the  family  included  an  eminent  physician  among  its 
members,  who  furuiHliexl  the  i>articutars  as  under: 

Ftf'ftf  Gemrothn. — Madame  Z,  dieil  of  cancer  of  the  breast  (1' 
aged  (iO.     She  left  four  daughters — A,  B.  C  and  D. 

Second  Genenif'um. — The  four  daughters  of  Madame  Z. — 

(1)  Madame  A.  died  of  cancer  of  liver,  aged  S2  (  1h2u) 

(3)  "         B.      •*          **                «  -     43(1805). 

(3)  "        C.      "  "           brenst.  -     51  (1814). 

(4)  "         D.     "  -                -  •     64  (1827). 

Third  Generation. — Madame  A.  had  three  unmarried  daughl 
who  are  still  alive  and  well,  aged  68,  72,  and  78  years. 
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Madame  B.  had  five  daughters  and  two  sous.  First  son  died — 
Dotcaiu^rous— at  the  age  of  28,  and  without  issue.  Second  son  died 
o^cauoer  of  stomach,  aged  54,  and  without  issue. 

First  daughterdied  of  career  of  breast,  aged  35       1         All 
Second     "  "  «  -     35.45  |    unmarried, 

Tlilrd       "  "  -  u     35_4^5  |-yjjj  without 

Fourth     -  *•  liver.       **     SS-tsJ        issue. 

Fifth        "  died,  Dot  canceroua,  aged  60,  married,  but  do  issue. 

Madame  G.  had  five  daughters  aud  two  sons : 

^f^t  eon  died  iu  the  army,  without  issue. 

^^  i  He  Ijttd  u  son  who  died  paraplegic,  aged  18  ; 

^'^'^^tid  flOQ  alive  and  well,  aged  72.        ■]      iiud  an  only  daughter,  who  is  now  alive 

(     and  well,  aged  24,  unmarried. 


*^r«t  daughter  died  of  cancer  of  the 
breast,  aged  .17.  leaving  two  sous 
AZiul  three  daugliters. 


First  son,  aged  58.  alive  and  well.      He 

has  three  aoos  alive  aud  well — the  oldest 

30. 
Second  son  died  young,  abroad,  without 

issue. 
First  daughter  died  in  child-bed,  about  38. 
Second   daughter    died  af  cancer  of   the 

breaftt,  aged  49.    She  left  two  dnughters  ; 

both  are  alive  and  well ;  the  elder  iaaow 

22, 
Third  daughter  died  of  phthisis,  aged  41. 

Scoood    daughter    died,   aged  40,    of  |  She  left  an  only  so □,  who  is  still  alive  ond 
Cancer  of  tBc  breast.  ji^     well, 

T\iinl  daughter  died,  aged  47.  of  ciui-  |  |Tnn,._Hpd 
cer  of  the  uterus.  f  Unraamed. 

Poarth  daufrhter  died,    aeed    55,    of  )  ,.,     1  «..  ^  %  ,.  ,       ,, 

cancer  of  Sie  breast.  }  '^''^  !«''  '*"  ^'^"«'  '^'^'^  *''''  '^^'^''^  «°^  ^•^"' 

Pffth  daughter  dfed.  aged  61.  of  can-  I  Unmarried. 
cer  of  the  liver.  ( 

Madame  D,  had  an  only  son,  who  is  alive  and  well,  aged  70. 

7.  In  a  case  lately  recorded  by  Power,  the  jHitient  was  a  man 
with  recurrent  inoperable  cancer  in  the  axilla.  Two  years  previoualy 
Lis  right  breajit  had  been  extiriiated  for  the  primary  cliHcaKe,  which 
subsequently  recurred  in  the  axilla,  whence  it  was  extirpnteil  a  year 
ago.  His  father  died  of  cancer  of  the  left  breiist.  Of  his  two  brothers 
and  eight  sisters,  all  but  two  of  tbe  latter,  who  died  young,  have 
developed  cancer.  Of  his  brothers  the  elder  died  aged  65  (.)f  cancer 
of  the  throat;  and  the  younger,  aged  24,  of  cancer  of  the  left  axilla. 
Of  the  sisters,  four  have  died  of  cancer  of  the  breast;  aud  the  two 
now  living  both  have  cancer  of  the  Itreast. 

Of  my  136  maramary-caneer  families,  there  was  a  bistor.v  of  the 
disease  in  nmre  than  a  single  member  in  R;  in  1  family  7  juembers 
were  affected,  in  another  family  4,  aud  in  G  families  3  members  were 
affected. 
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A  remarkable  feature  about  many  oaaeB  of  inherited  cancer  ift  that 
the  disease,  liko  UDrmal  structure,  is  often  homotopic  in  its  innaoUM' 
sion  i  that  iH,  it  atta^^^ks  the  eorreH]>oudiuK  orgau  iu  each  of  the  rdftted 
individuals.  This  is  especially  noticeable  in  Sibley's  case,  whi^retlM) 
mother  and  her  five  dauj^'litors  all  had  cancer  of  tho  le/t  breast.  Al- 
though  this  f<^rin  of  transmisniou  often  defaults,  it  is  DeTftribeleM 
noteworthy  that,  on  the  average — taking  all  the  seats  of  inherifeed 
oanoer  into  eousiilcration — lK»motopic  trausmission  pre[>ondonitM. 
Thus,  of  the  48  seats  of  lulieritcd  cancer,  iu  my  analysis  of  the  familr 
history  of  13(>  cases  of  mammary  cancer  in  women,  the  breast  was  tbs 
organ  affectL^d  iu  19;  aimilai-ly,  of  tho  15  seats  of  the  diseaae  in- 
herited from  Madame  Z.  who  luul  mammary  cancer,  in  0  tbd  biMil 
was  affected;  and  of  the  32  seats  of  hereilitary  disease,  noted  in  mj 
analysis  of  the  family  history  of  142  uteri ne-K:aucor  oases,  in  13  Um 
uterus  was  the  part  aflVrteil.  Tho  tondoncy  to  homotopic  traQsiiii»> 
sion  may  thus  be  taken  as  the  established  rule,  although  the  numbar 
of  cases  iu  which  heterotopic  transmission  ocicurs  is  by  no  meaoa  in- 
oonsiderable.  I  can  discover  no  grouud  for  the  dictum  tliat  homo 
topio  transmission  is  especially  apt  to  prevail  among  near  nlakirea, 
and  hotorutoino  trftnsmissi(m  among  disUiut  ones. 

In  othor  varieties  of  tumors  similar  crmtlitions  are  met  with;  thus 
there  has  lately  been  reported  an  esamjile  of  melanotic  sarcoma  of  ths 
left  eyeball  iu  throe  gouoratious  (Silcock) ;  two  brothers  with  sarooma 
of  the  h'ft  kiduoy  (Strinniwll) ;  three  sisters  witli  bilateral  OTariao 
cystoma  (Lolilein) ;  and  Otto  cites  an  instance  of  four  brotbera  and 
sisters  who  all  died  of  malignant  disea-se  of  the  eye. 

Some  remarkable  iuHtances  of  the  hereditary  tnuismisainp  oi 
melanosis  iu  horses  are  citeil  by  Virchow.  In  one  of  these  a  yomig 
white  stallion,  with  melanosis  of  the  anus,  transmitted  this  disoMS 
to  all  its  white  dencendauts,  while  those  of  darker  color  esoaped. 
From  horses  thus  bred  the  disease  became  widely  diffused  through 
the  neighboring  country. 

From  the  ftin-goiug  facts  it  may  be  inferred  that  the  molecular 
protoplasmic  dihturbance.  which  eventuates  in  inherited  malignant 
disease,  affects  the  whole  nf  the  archiblastic  or  parablaslio  tiasOflt 
of  the  body,  as  tho  case  may  bo;  but  that  its  influence  is  bumI  IbK 
in  thai  part  which  eorrespomls  to  the  scat  of  the  disease  in  the  an- 
oestor.  Bnch  indications  |K>int  to  intrinsic  rather  tliau  to  extrinsic 
causative  conditions. 

Analysis  of  the  records  of  the  family  history  of  orer  700  osnoar 
and  tumor  patients,  iu  order  to  ascertain  the  frequency  witli  which 
tiiere  was  a  history  of  heredity,  yields  the  following  results:  Of  124 
uterine-cancer  cases,  there  was  history  of  heredity  iu  28  (19.7  per 


f 


b 


FAHILT   HIBTOaT. 


265 


ml).    Of  136  cases  of  mammarj  cancer,  there  was  history  of  hered- 

ilj  in  33  (24.2  per  cent)-     Of  92  other  female  cancer  cases,  there  was 

shistorv  of  heredity  in  22  (23.9  jier  cent.).     Thus  of  these  370  female 

cancer  jjatients,  there  was  a  history  of  heredity  in  83  (22.4  i>er  cent.). 

From  whatever  point  of  view  the  subject  is  regarded,  this  is  a 

Terjliigh  [lercentage.     Many  anomalies,  well  knnwnito  be  hereditary, 

jieliiou  inquiry  a  much  lower  proportion;  for  iustanee,  of  92  cases 

of  sai>eriiumerary  mammary  structures  aualyse*!  by  Leichtenstern, 

fiiere  was  history  of  heredity  in  only  7,  or  in  7.6  per  cent.     In  my 

opinion,  data  such  as  the  above,  are  of  themselves  presumptive  evi- 

f^pQce  of  the  hereditability  of  cancer,  for  it  is  certjiiu  that  no  such 

great  proportion   of  cancerous  relatives  is  to  be  fouud  amon^^  the 

^t'JutiveH  of  the  nou-caucerous. 

Of  209  men  suJSfering  from  cancer,  there  was  a  history  ol  heredity 
*ii  only  23  (11  per  cent.).  I  attribute  this  diflfereuce  to  the  fuct  that 
^e  meu  knew  so  much  less  than  the  womeu  of  the  details  of  tht^ir 
^DQily  history. 

There  was  a  history  of  the  inheritance  of  cancer,  dhrr/hj  fnnn. 
JKtrenta,  in  about  8  fjer  cent,  of  the  total  cases. 

My  analysis  of  the  family  history  of  13()  mammary -cancer  pa- 
tieate  shows  that  the  relatives  thus  affected  and  the  seats  of  the  dis- 
ease were  aa  follows ; 


agua. 


Fatlier'a  sister  (in  ton  fninilies) • 


Ftther'a  fatber  (in  two  families) \  J?,?**'" , 

Father's  mother  (in  two  families) ]  nJeust 

Pint  cousin  of  father's  raotlier  (in  onfi  family) (Ksuphagus, 

(  Breast. 
I  Lip,, 

Father  (In  fl ve  families) -J  Himd . 

I  Internal, 
«  [Liver. 

Breast  (5). 

Moutli. 

Fiice. 

Sf'ftlp. 

Liver, 

Internal, 

(  Rrenst. 
Mother's  mother  (in  tbree  farailles) -|  V  terns. 

(  Locality  uot  stated 
Sister      mother'    futlier  (in  odo  family) Broaiit. 

rUtenm  (2). 

I  St<»n:ifh 
Mother  (m  eeven  iamilies) -l  Brea>it. 

1  Tfingiif. 

L Internal  (2), 

(  Breast  (4). 
Mother's  sister  (In  six  families) <  luternal. 

(  Tonyue. 
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Mother's  brother  (in  one  family) Groin. 

Female  cousin  on  mother's  side  (in  two  families) J  j*'"*;'^^ 


tty  not  suied. , 


i  Breusl  (3). 

Patient's  Bister  (in  Atc  familiea) -'  Uterus. 

(  Locality  not  suted. 

Puticut's  brother  (in  two  famil ics) ^  P"?^^" 

^  '  t  Back. 

Patient's  daughter  {in  one  family) Internal- 

These  48  seata  of  hereditary  disease  may  be  grouped  thus:  bre&st: 
19,  iuteraal  (I,  uterus  4,  liver  2,  cesophagua  2,  all  others  15.    In  S 
cases  more  than  a  single  relative  was  affected,  and  in  4  cases  there 
was  history  of  cancer  in  the  families  of  both  parents. 

The  records  oi  the  family  history  of  142  consecutive  cases  of 
uterine  cancer  yielded  the  following  results: 

FaUicr'B  brother  (in  one  family') Face. 

r Stomach  (brother). 

Fatber'a  brother  and  thrt3C  cousina  (m  one  family)  J  S^^',  '^^i™"'''  ™"f*"'- 

*  •  '   I  Neck  (male  couam). 

[Foot  (mate  cousin), 

(  UteruB- 

Father'a  sister  (in  three  families) •  Intestine. 

f  Arm. 

Maternal  grand  mother  [in  one  family) Uterus. 

Uterus  (3). 

Breast  (2). 

Mothc-r(i„  nine  familiea) ]  ?«S?e/^'' 

j  Abdomen. 
(  Face. 
I  Uterus  (2). 
Mother's  sister  (in  six  families) \  BreaBt(2) 


{  Locality  not  stated  (2). 


Stomach  (brother) . 
MothrT's  brother  and  child  of  mother's  sister  (In   |  Face  (brother). 

four  families) "j  Stomach  (sister's  child), 

[  Locality  not  stated  (brother). 

Patieafa  sister  (ia  eight  familicB) j  [sreaat^  {2) 

Putient's  brotbcT  (In  one  family) Stomach. 

Patient's  daughter  (in  one  family) Uterus. 

These  38  seatn.  of  hereditary  disease  may  l^e  j^ouped  thus :  utems 
IH,  breast  7,  stomach  0,  face  3,  locality  not  stated  3,  intestine  *2, 
alj<tomen,  arm  and  foot,  each  1. 

In  two  ciises  more  than  a  single  relative  was  affected:  iu  one  of 
those  families  all  the  aifected  relatives  were  on  the  mother's  side,  and 
iu  the  other  all  were  on  the  father's  side* 

In  physiohrgical  horedity  it  is  a  generally  accepted  rule  that  the 
descendants  of  an  individual  iu  whom  a  new  variation  has  ap|)earecl 
are— other  things  being  e<]ual— more  likely  to  vary  again  in  a  similar 
way  than  are  persons  whose  ancestors  have  never  manifested  such 
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▼aiiition,  Tbat  the  same  tendeuey,  in  a  lesa  degree,  holds  also  fov 
]M»tbok)gieal  heredity  I  Lave  not  the  HliKhtertt  d«ubt,  although  in  the 
case  of  cancer  attemittH  have  been  matlo  to  prove  the  contrary  by  in- 
genious  statisticjil  computations.  This  opinion  is  basetl  upon  the  fol- 
io iriEg  evidence : 

1.  That  derived  from  the  study  of  multiple  family  caucera.  Thus, 
in  Broca'a  celebrated  caae,  of  the  2(1  descendants  of  Madame  Z.  who 
attained  or  exceeded  the  ajjje  of  thirty,  15  died  of  cancer;  whereas 
tliecaucer  mortality  for  the  same  number  of  iiersona  of  the  i^eueral 
E»opiilatiou,  at  the  corresponding  period  of  life,  is  considerably  less 
tkn  1 ;  that  is  to  say,  the  liability  to  the  disease  was  increased  more 
tku  fifteen  times  by  the  influence  of  heredity. 

2.  That  derived  from  comparing  the  proportion  of  cases  with 
tinii]v  history  of  cancer  among  the  cancerous  and  the  non-cancerous, 
Tbtw,  of  my  370  female  cancer  patient**  there  was  a  history  of  cancer 
ID  83  families,  or  in  22.4  per  cent. ;  whereas  of  101  cases  of  nou- 
maliK^iant  tumors  and  cysts  in  women  there  was  a  hist(»ry  of  cancer 
Ui  only  lt>  families,  or  in  lo.8  per  cent.  Hence  in  these  cjisps  the 
liability  to  the  disease  was  increased  nearly  8  per  cent,  by  the  iuflu- 
ente  of  heredity.  The  almve  data  were  coUected  hy  myself,  and  the 
iiipiries  were  equally  carefully  carried  out  in  both  sets  of  cases. 

Of  147  patients  with  non-malignant  neoplasms,  whose  family  his- 
tory was  analysed  by  Paget,  only  6.8  per  cent,  were  aware  of  haviing 
iiad  cancerous  relatives. 

The  phenomena  of  inheritance  teach  ua  that  the  actual  product  of 
&  fertilized  germ  never  represents  the  full  measure  of  its  jvoteutiality. 
Only  a  portion  of  the  many  varying  tendencies  inherited  by  tlie  re- 
productive cells,  from  their  long  line  of  ancestors,  are  actually  evolved 
iu  each  generation.  Hence,  in  normal  heredity,  we  coustautly  see 
transmitted  besides  developed  structures  certiiiu  tendencies  and  pre- 
dispofiitions.  Thus  the  male  and  female  secondary  sexnal  charactei"s 
are  transmitted  through  each  sex,  though  usually  develojied  iu  one 
alone.  Similarly,  tendencies  are  transmitted  through  the  earlier 
years  of  life  that  are  only  subsequently  devehiped.  In  like  manner 
we  often  see  (qualities  trans.mitted  in  a  latent  state  thmu^'h  one  or 
more  generations,  and  then  snddeuly  develupeil,  na  in  the  wonilt^rful 
phenomena,  included  under  the  term  reversion.  By  virtue  of  these 
considerations  it  has  been  truly  said  that  to  know  a  man  well  we 
must  know  his  relations — grandparents,  parents,  imcles,  aunts,  cnus- 
ins,  brothers,  sisters,  children— in  them  we  shall  often  see  developed 
his  own  latent  tendencies.  For  this  reason  those  who  neglect  collat- 
erals ill  studying  heredity  are  greatly  in  error. 

It  rarely  happens  that  both  parents  are  cancerous ;  but  such  an 
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unfortunate  combination  undoubtedly  increases  the  risk  of  morbid 
heredity. 

Of  13fi  family  histories  of  breaat-cancer  patients  investigated  br 
me  in  only  2  instances  were  both  parents  cancerous.  These  laar- 
riagfis  produced  7  children,  of  whom  2  had  died  of  cancer,  or  1  in 
3.5.  Seven  marriages,  in  which  only  one  parent  was  cancert>u«,  pro- 
duced 02  children,  of  whom  10,  or  1  in  6.2,  had  become  canoerouft. 
Six  marriages  in  which,  although  neither  parent  was  cancerous,  tbe 
disease  existed  in  their  cotlaterais,  produced  41  children,  of  whom 
8,  or  1  in  «j.l,  had  become  cancerous. 

In  spite  of  several  sources  of  fallacj-,  I  think  this  analysis  gives 
fairly  correct  indications. 

It  will  generally  be  found  that  the  birth  of  the  subjects  of  Llirect 
cancer  heredity,  dates  from  a  period  long  anterior  to  that  at  whiet 
the  disease  api)eiir(Hl  in  their  parents.  Thus,  in  Bnjca's  case,  the 
four  daughters  of  Ma<lame  Z.,  who  all  died  cancerous,  were  bora 
fifteen,  twenty-livo,  twenty-six,  and  thirty  years  respectively  before 
the  period  ivhon  their  mother  died  of  the  disease — that  which  wafl 
latent  in  the  parent  was  transmitted  potentially  to  the  oflfspring. 

It  froqiieutly  happens  that  such  latent  tendency  to  the  disease  iE 
ancestors,  althtmgh  it  never  becomes  effective  in  thorn,  uevertheltss 
does  so  in  their  do«ceudants.  Thus  cases  occur  in  which  cancerons 
grandjiareuts  transmit  the  disease  to  their  grandchildren,  while  their 
own  offspring  escajje  {afnrisui).  This  happened  in  7  of  the  13() 
cases  <tf  cani'pr  of  tlie  female  breast  analysed  by  me,  or  in  5.1  i>er 
cent.  In  3  of  these  cases  the  disease  was  inherited  from  the  ma- 
tornal  grandmother,  in  2  from  the  paternal  grandmother,  and  in 
2  from  tliB  ]niterual  grandfather.  La  3  cases  the  locality  aflfected  in 
the  grand]iareutH,  as  in  the  graudt^hildren,  was  the  breast;  in  the 
other  4  cases  the  localisation  of  tlie  disease  in  the  praud|>arents  dif- 
fered from  that  in  the  grandchildren.  Whether  cancer  is  ever  tnins- 
mitted  by  reversion,  after  skii>piug  more  than  a  single  generation-— 
as  oft-en  happens  in  physiological  heredity— I  am  unable  to  state, 
and  I  know  of  no  facts  bearing  on  this  point. 

Much  CfJinmoner  than  true  atavism,  or  than  heredity  by  direct 
descent  from  parents,  is  a  form  of  inheritance  in  which  the  disease  is 
trjiusmittod  through  parents,  etc.,  who  themselves  never  manifest  it, 
altliough  thfMr  sisters,  brothers,  or  other  relatives  do.  On  reference 
to  iny  analysis  of  mammary-cancer  cases,  it  will  be  seen  that  the  in- 
herited disease  manifested  itself  iu  tliis  way,  in  the  father's  sisters 
in  t^^u  families,  the  breast  being  the  organ  aflfected  iu  five ;  and  in  six 
fumili<>s  in  the  raotlier's  sisters,  the  breast  being  affected  in  four. 

It  will  \ni  gathered  from  the  foregoing  tJiat  what  ia  trauamitteil  iu 
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Moeer  heredity  is  not  the  disease  itself,  but  a  tendency  or  predisposi- 
tion to  the  production  of  those  conditioua  that  may  finally  oventuftte 
in  it.  It  is  a  legitimate  inference  from  what  has  been  stated  tliat  the 
special  tendency  to  cancer  is  of  j^radual  evolution ;  and  that  without 
this  ttutecedeut  ijreparatioD  the  disease  can  never  be  developed  under 
ordinary  circum.stance8. 

Iniierited  cjincer  manifests  itself  much  more  frequently  in  the 
feaude  than  in  the  male  relatives,  although  the  chsease  is  as  often 
derived  from  the  father's  as  from  the  mother's  side  of  the  family. 
My  aindyses  show  this  very  well.  Thus  of  47  affected  relatives  in 
the  mammary-cancer  series,  there  were  10  males  to  37  females;  and 
of  38  relatives  in  the  uteriue-cauoer  series,  8  were  males  and  30  females. 

In  oases  of  multiple  family  cancer  this  tendency  of  the  inherited 
disease  to  re[)eat  itself  unduly  in  the  female  sex  is  especially  notice- 
able. Thus,  in  Brooa's  case,  all  the  persons  attacked  but  one  were 
females.  Of  the  19  daughters  and  granddaughters  of  Mailame  Z. 
who  attained  the  age  of  thirty,  14  became  cancerous;  but  out  of  7 
males  only  1  was  thus  affected. 

As  in  normal  heredity  — but  with  less  constancy — cancer  tends  to 
appear  in  the  offspring  at  about  tlie  same  age  that  it  ap[ reared  in  the 
ancestor.  Hence,  like  gout,  cataract,  idithisis,  insanity,  and  some 
other  heritable  conditions,  the  disease  usually  does  not  manifest 
itgelf  nutil  an  advanced  period  of  post-embryonic  life. 

It  has  l)een  suggested  that  during  the  course  of  its  trausnussion 
by  inheritance  cancer  may  be  frtinjiinufed  into  sarcoma  or  some  form 
of  uon-malignant  neoplasm.  On  h  priori  grounds,  I  have  no  objec- 
tion to  offer  to  this  suggestion ;  but  the  facts  coUetrted  by  me  show 
that  the  existenc^of  such  a  coincidence  in  the  family  history  of  cancer 
{latients  is  very  exceptional.  Of  the  one  hundred  and  thirty -six  fam- 
ily histories  of  women  with  breast  cancer  analyse<l  by  me,  there  were 
only  two  undoubted  instances  of  non-malignant  neoplasms  in  relatives ; 
in  one  case  the  patient's  mother,  who  was  still  alive  and  well,  aged 
Bevenly-five,  had  a  "  tumor"  removed  from  her  thigh  when  she  was 
fifty  years  old,  which  never  recurre<l;  in  the  other,  the  patient's 
father,  who  was  still  alive  and  well,  had  a  liiioma  of  the  back.  Two 
other  instances  of  so-called  "tumor,"  one  "internal"  and  the  other 
"  abdominal/'  were  also  reported,  one  in  a  patient's  mother  and  the 
other  in  a  mother's  sister;  but  as  both  of  these  ended  fatally,  the 
disease  was  probably  really  malignant.  This  experience  is  by  no 
means  exceptional,  for  I  have  found  equally  few  instances  of  non- 
malignant  neoplasms  in  the  ancestors  of  patients  with  cancer  of  other 
parts  of  thu  body,  although  I  inquired  just  as  carefully  after  the  for- 
mer as  after  the  latter. 
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HEREDITAJiY  PROCLITITlEa   COBB&LATED   Wll'U   CaNOEB. 

Tbe  remarks  I  have  to  make  oii  tbia  subject  are  based  upon  tke 
subjoined  analyses  of  tlie  family  history  of  on©  hundred  ami  thirty- 
four  women  with  cancer  of  the  breast,  and  of  one  hundred  and  tweat}- 
nine  uterine-cancer  patients.     These  show : 

1.  That  pulmonary  tubercle  is  by  far  the  most  prevalent  disease 
amouK  the  relatives  of  cancerous  persons.  Such  a  result  is  only 
what  miglit  have  been  expected  hj^riori,  considering  the  frequency  of 
tuberculous  disease  in  the  comraunity  at  large;  but  a  great  mistake 
haa  been  made  in  taking  it  for  granted,  od  this  account,  that  the 
relatives  of  ciinceroua  persona  have  no  special  prcjclivity  to  tubercle. 
On  tlie  contrary,  as  I  shall  proceed  to  show,  such  persons  are  very 
mni'lj  juore  prone  to  it  than  the  rest  of  the  community;  indeed,  tli»'i' 
liability  to  phthisis  is  so  considerable,  as  even  to  equal  that  of  tb© 
phthisical  themselves. 

No  statistics  show  a  greater  amount  of  heredity  in  phthisis  tli**^ 
Dr.  R.  Thompson's,  because  he  has  included  in  his  list  only  tho^ 
cases  in  which  the  family  history  had  been  very  completely  r6corde<>- 
He  obtaiued  hi.story  of  heredity  in  44  per  cent,  of  5,000  conaecativ'^ 
phthinical  cases  — 58  i)er  cent,  in  females  and  3fi  per  cent,  in  male^- 
Now,  my  analysis  of  the  family  history  of  134  women  with  mammarj^ 
cancer,  shows  a  history  of  i)hthisia  in  55  percent.,  which  is  almos*^ 
as  high  a  ]>roj)ortion  as  Thompson's;  similarly  of  129  uterine-c^nce^ 
[tatients,  there  was  family  history  of  phthisis  in  60,  or  in  46.5  pef 
cent.     The  amount  of  hereditary  phthisis  among  the  rest  of  the  com- 
munity is  very  'Jiuch  less  than  this;  it  has  been  eBttmatt'd  by  Dovey, 
from  analysis  of  tli.>  family  history  of  409  non-consumptive  life  policy- 
holdors,  at  lO.B  \nir  cent.     Kuthy's  analysis  of  the  family  history  of 
108  non-tuberculous  i>ersons  gives  a  history  of  tubercle  in  28.5  per 
cent.,  which  is  tlio  highest  estimate  I  know  of.     Nothing,  therefore, 
can  bo  plainer  than  that  the  relatives  of  cancerous  patients,  are  very 
much  more  prone  i<>  tnlH^rele  than  the  rest  of  the  community.     This 
is  borne  nut  by  the  results  dedueible  from  my  analysis  of  the  cAUses 
of  death  oi  the  brothers  and  sisters  of  jiatients  with  mammary  cancer 
in  88  families.     These  averaged  8.8  members  each,  in  aU  774  indi- 
viduals.    Now,  one  or  more  deaths  from  jthtliisis  took  place  in  40  of 
these  faniilios.     Supjiosiug  only  a  single  death  to  have  occurred  in 
each  of  them,  this  would  bo  Cfiuivalent  to  1  death  from  phthisis  in 
19  members,  whereas  tlio  mortality  from  phthisis  in  the  general  po\> 
ulation  in  1885  atuountid  to  1  in  570.     Similarly  among  83  fathers 
of  mammary -cancer  jiatieuts  who  hiul  died,  of  various  causes,  the 
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mortality  from  phthisis  was  22,  or  1  in  3.8 ;  among  71  mothers  it  was 
18»  or  1  in  3.9,  or  among  these  164  parent«,  it  was  40,  orl  in  3.8; 
whereas  the  ratio  of  deaths  from  iihthisis  to  the  total  mortality  in 
the  general  community,  in  18H5,  araouuteil  only  to  1  in  11,  Analyses 
of  the  family  history  of  other  forms  of  cancer  yield  similar  results. 

Long  study  of  the  family  history  of  cancer  patients  has  convinced 
me  that  most  of  the  latter  are  the  Hutiuviug  mentbet'a  of  trtbercidons 
families ;  and  the  facts  just  cited  confirm  this  belief.  Hence  I  con- 
clude that  no  hereditary  cou<Htion  is  more  favoral)le  to  the  develop- 
ment of  cancer  than  that  which  gives  proclivity  to  tubercle. 

The  much  greater  frequency  with  which  obsolete  tubercle  is  found 
in  association  with  cancer  than  with  most  other  diseases  is  aluo  an 
argument  in  favor  of  this  view.  Thus,  of  13t>  consecutive  necropsies 
on  women  under  my  observ^ation  who  died  of  cancer  (uterus  79, 
breast  44,  rectum  13),  ol>solete  pulmonary  tul>ercle  was  found  in  17, 
or  in  12.5  per  cent;  *  whereas  of  16,562  consecutive  necropsies,  tabu- 
lated by  Heitler,  on  persons  who  had  died  of  various  causes — which 
included  but  110  cases  of  cancer  (0.6  per  cent.) — obsolete  tubercle  was 
met  with  only  in  789  cases,  or  in  4.7  per  cent.f 

Although  cancer  and  tubercle  are  thus  intimately  connected,  it  is 
very  rare  to  find  lx)th  diseases  in  active  progress  iu  the  same  imli- 
vidrial.  I  have  met  with  this  conjunction  only  twice  in  136  cancer 
aeoropeieB.  Kelynack,  at  the  Manchester  Infirmary,  found  it  only 
twice  in  145  similar  necropsies.  From  what  hjis  been  sbited,  it  is 
obvious  that  there  is  a  certain  antagonism  l>etweeu  active  hiberculous 
disease)  and  cancer.  The  outbreak  of  cancer  often  follows  or  coin- 
cides with  the  healing  of  pulmonary  tubercle,  although  iu  most  cases 
the  intervening  period  is  fairly  protracted.  It  is  also  evident  that 
active  tuberculous  disease  is  of  much  less  frequent  occurrence  iu  the 
cancerous  than  in  the  non-cancerous.  There  is,  however,  no  abso- 
lute incompatibility  between  these  morbid  manifestations,  but  the 


*  Of  180  breaat-cancer  patients,  6  were  aware  of  baving  had  previoua  phtbisical 
diaeue.  or  3.8  per  cent. 

fThe  very  cooQictiDg  data  lately  published  as  to  tbo  frequency  of  tuberculous 
lesfoDB  are  oot  a  little  coDfusing  and  tliey  evidently  imply  great  diversity  as  to  the 
criterion  of  obsolete  ttibercle.  Thus  Brouanlel  reports  Iiaviug  found  Indicalinus  of 
cored  pnlmonary  tubercle  in  60  per  cent,  of  all  necropsies  on  persona  over  thirty  ivlio 
bad  died  a  violent  death.  Harrisi.  at  the  Maachester  loEinnary,  found  sinnlar  le- 
aionsin  30  percent,  of  all  necropsSeson  peraonsover  twenty.  Schleuker  met  "with  old 
tiiberculoua  lesions  in  44  \^t  cent,  of  the  bodiea  of  those  who  had  died  of  tion- tuber- 
culous diseases.  Coats  estimates  the  percentage  at  25,  Hughes  Bennett  at  20,  and 
Fnwlerat  9.  My  own  experience  inclines  me  to  accept  HeitJer'a  and  Fowter'a 'fig- 
ures as  being  correct,  when  only  well-marked  lesions  are  taken  into  account ;  and 
U)i4  il  the  basis  on  wliich  tny  dati^  reH. 
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comparative  rarity  of  their  coexiBtence  is  notewortliy.  I  even  know 
of  a  few  iustaucea  in  which  tuberculouj*  disease  and  cancer  of  the  same 
part  have  coexisted :  thus  Crawford  has  met  with  this  conjunction  in 
the  mamma,  Frauque  in  the  uterus,  Freriehs  in  the  liver.  Crone  in 
the  laryux,  Dalttm  in  the  large  intestine,  Naegeli  in  the  rectum,  ileum, 
and  ciecura ;  and  Friedlander  reyrorta  the  development  of  cancer  in  the 
wall  of  a  tuberculous  cavity  in  the  lung.  Inetancea  of  "  lupus  cancer" 
have  also  hecu  described. 

The  combination  of  both  jihthisia  and  cancer  in  the  same  family's 
history  was  noted  by  me  in  18  out  of  134  mammary  cases,  or  in  I'iA 
per  cent. 

Another  consideration  which  accords  with  the  foregoing  is  that,  in 
families  where  cancer  prevails,  according  to  Moore,  the  elder  mem- 
bers are  more  prone  to  become  cancerous  than  the  younger  ones,  the 
first-born  being  the  most  liable.  Whereas,  with  regard  to  phthisis, 
it  has  been  shown  by  Thompson  that  the  younger  members  are  the 
more  Hal)le — the  greatest  liability  l>eiug  with  the  last  born. 

Fur  the  following  interesting  account  of  the  interrelations  of  can- 
cer and  phthisis  during  several  generations,  I  am  indebted  to  a  medi- 
cal gentleman,  resident  in  tlifi  Isle  of  Wight.  He  says,  in  reference 
to  the  prevalence  of  theso  diseases  there:  "^My  mother's  family  is  a 
typical  ishiiid  family;  and  I  suppose  I  am  related  to  every  island 
fnniily  of  twd  hundred  years'  standing.  Thoy  were  yeomen  proi>rie- 
tors,  farming  their  own  land.  In  Hi84  they  owned  a  farm  near 
Arretou,  whore  they  have  lived  ever  since.  My  great-gramlfatber 
bouj^lit  an  adjoining  farm  at  Standeu;  and  my  great-great-graml- 
fatlicr  (and  his  father)  owned  an  adjacent  farm  at  Retlway,  Several 
of  Ids  children  died  of  jihthiais.  Two  of  his  daughters  married  iny 
grtvit-Kmnnfatiior  and  his  brother.  Several  fif  the  brother's  childn^n 
died  of  jilithinis.  Kedway  passed  to  them  by  inheritance,  and  all  the 
childri'U  were  born  there.  One  of  my  great-grandfather's  sons  died 
of  canofr,  and  Hevoral  of  his  grandsons;  but  mine  died  of  jihthisia. 
In  the  next  generation,  however,  several  died  of  phthisis.  None  of 
the  lirdwuy  family  have  since  died  of  jihtliisia  or  cancer.  Mine  is 
tlm  Stantlen  family  ;  and  tliey  have  had  cancer  first  and  then  phthisis. 
The  Arretou  family  have  had  neither  cancer  nor  phthisis.  By  the 
marriage  of  the  two  sisters  with  the  two  brothers,  the  same  blood 
streainH  are  respousil)h>  for  the  Redway,  Standen,  and  Arret<m  fami- 
lies. The  Arreton  family  are  the  longest-lived.  The  Standen  branch 
is  characterized  by  neurotic  emotional  temperament;  and  in  the  Red- 
way  branch  thert^  have  been  several  dii>8omaniacs.  Both  the  men 
and  women  of  all  three  families  have  been  of  a  very  aflfectiouate  dis- 
position; for  in  two  centuries  no  widow  or  widower  ever  married 
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again.     There  has  been  no  inaauity  in  the  family,  who  have  always 

prided  themselves  ou  being  married  reliitiona.     The  other  old  island 

kmilies  have  a  similar  history  ;  and  in  some  cousins  married.     There 

are  very  few  families,  however,  in  which,  besides  cancer  and  lihthisis, 

tLetehave  not  been  cases  of  iuHauity." 

I  have  dwelt  at  some  length  on  the  interrelations  of  cancer  and 
tnbercle,  because  it  appears  to  me  to  have  an  important  bearinK  on 
the  etiology  and  prophylaxis  of  cancer  j  and  so  far  as  I  know,  it  has 
uerer  before  been  set  forth  in  its  true  light. 

2,  If  similar  investigations  were  set  on  foot  with  regard  to  other 
diseases,  I  believe  it  would  be  found  that  the  tuberculous  ]>rediapo8i- 
tion  gives  proclivity  to  manj'  of  them,  as,  for  instance,  it  certainly 
does  to  insanity.     Thus   Clous  ton  fecund  tuberculous  dopoHitH  twice 
as  often  in  the  bodies  of  those  who  died  insane  as  in  the  bodies  of 
tlioee  who  died  sane;  and  he  has  proved  that  hereilitary  predisposi- 
tion to  insanity  ia  much  greater  among  the  tuberculous  than  among 
tlie  aon-tuberculouH,     In  this  connection  it  ia  worthy  nf  note  that  the 
wl&tivea  of  cancerous  persons  are  more  prone  to  insanity  than  are  the 
relatives  of  the  non-cancerous;  at  least  this  is  the  coiiclusiou  I  draw 
lam  tLe  fact  that  51  female  cancer  patietitti  under  my  observation 
K»v(*  a  family  history  of  insanity  in  7  cases,  or  in  13.7  per  cent. ; 
'fbereaa  29  women  with  non-malignant  neoiilasras  knew  of  insane 
rektivee  iu  only  3  instances,  or  in  10,4  per  cent. ;  and  the  latter  is 
probably  a  higher  percentage  than  would  be  met  within  the  general 
community. 

The  liability  of  insane  persons  to  cancer  is  decidedly  below  the 
average ;  and  idiots  seem  to  be  even  leas  susceptible.  Thus  of  5,373 
adult  lunatics  who  died  while  under  treatment  at  the  Hanwell  and 
Hitchen  Asylums  (1870-91)  only  12;")  died  of  cancer,  or  1  in  '■^'d;  of 
2,741  women,  101  died  cancerous,  or  1  in  27,  and  of  2,(523  men  34, 
or  1  in  77. 

3.  Many  authors  regard  apoplexy  as  a  manifestation  of  the  same 
disposition,  of  which  innanity  is  alHo  au  outcome;  and  my  analysis 
shows  that  this  disease  is  unduly  prevalent  among  tlie  relatives  of 
.cancerous  itersons.     Thus  of  154  parents  of  wuiuen  with  mammary 

ranc«r  who  died  of  various  causes,  17  died  of  ajKiplexy,  or  1  in  9; 
whereas  the  ratio  of  deaths  from  aytofilox.v  to  tlie  total  mortality  of 
the  general  population  in  1H84,  was  only  1  iu  'M'k  Similar  undue  fre- 
quency of  this  disease  is  noticeable  among  the  brothers  iind  siHtcrs 
of  these  cancer  patients;  for,  while  1  iu  2i}H  of  the  latter  died  of 
apoplexy,  the  mortality  from  it  in  tbe  general  community  amounted, 
in  1884,  to  only  1  in  1,841. 

4.  There  is  reason  to  believe  that  the  members  of  cancer  families 
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are  also  unduly  prone  to  artkntlc  vfiamfestaiions,  as  was  the  case,  for 
inatance,  in  tbo  Bouaparte  family,  Prince  Pierre  having  died  of  heart 
diHease  consequent  on  rheumatic  fever,  and  NaiKjleou  III.  of  stone 
in  the  bladder.     M}--  analysis  shows  12  deaths  from  heart  disease 
among  154  parents  of  breast-cancer  patients,  or  1  in  12.8;  whereas 
in  the  general  community  the  corresponding  ratio  in  1884,  was  1 
to  79.     From  rheumatic  fever  my  analysis  sho^vs  1  death  in  154 
parents ;  whereas  the  rate  for  the  community  at  large,  in  1884,  was 
1  in  195.     Of  160  cases  analysed  by  Nunn,  gout  and  rheumatism. 
were  traced  in  15. 

There  is  also  evidence  of  a  considerable  amount  of  heart  disease 
and  rlieumatic  fever  among  the  patient's  brothers  and  sisters;  and  of 
130  breast-cancer  patients  under  jxxj  observation,  11  had  previously 
suffered  from  rheumatic  fever  and  6  from  rheumatism. 

5.  There  still  remain  to  be  considered  two  other  proclivities  tfj 
which  the  members  f>f  cancer  families  are  remarkably  subject,  viz., 
longevity  and  great  reproductive  fecundity. 

The  evidence  furnished  by  my  analysis  as  to  the  longevity  of  the 
parents  of  cancer  i>atieuts  is  of  the  most  striking  and  conclusivn 
kind.  To  prove  this  it  will  siiffiee  to  mention  only  a  few  of  the  leatl- 
ing  facts  derived  from  the  mammary -cancer  aual3'si8. 

Of  112  dead  fathers  14  attained  the  age  of  80,  which  is  equivalent 
to  1,250  per  lO.LKX),  whereas  in  the  general  poi>ulation  only  463  males 
live  to  this  age  out  of  10,(XM3. 

Of  103  dead  mothers  17  attained  the  age  of  80,  which  is  equivalent 
to  l.lwO  per  10,000,  whereas  in  the  general  population  only  682 
females  live  to  this  ago  out  of  10,000. 

Of  these  215  dead  i>aretits  2  attained  the  age  of  95,  which  is 
equivalent  to  93  per  10,(MX>,  whereas  iu  the  general  population  only 
21  per  10.000  live  to  this  age. 

At  fir^t  sight  this  result  aj>j>earH  to  be  in  contradiction  with  the 
conclusion  previously  arrived  at,  that  the  relatives  of  cancer  patients 
are  fHjMicially  liable  to  jvulmonary  tubercle;  but  it  must  be  borne  in 
mind  that  these  cancer  families  are  generally  exceedingly  numerous. 
Striking  confirmatory  evidence  is  fiimished  l\y  inquiring  into  the 
family  history  of  ceuteuariaus  and  aged  persons,  whence  it  api^ears 
tliut  a  hirge  proportion  of  thesp —twenty  per  cent,  in  the  case  of 
females — are  the  surviving  members  of  phthisical  families.  It  is 
evident,  therefore,  that  the  constitutional  peculiarity  which  is  asstv 
ciat«?d  Avitli  tulHTcle  is  by  no  means  incompatible  with  longe^^ty. 

6.  Equally  conclusive  is  the  evidence  as  to  the  great  fecundity  L»f 
cancer  families.  Thus,  110  of  these  mammary-cancer  families  aver- 
aged 8,8  members  in  each  family,  or  968  members  in  all;  whereas, 
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rding  to  Farr,  in  the  general  comiuanity  the  average  number  to 
&  iiiniily  ia  4.6,  so  that  an  eqoal  number  of  families  would  include 
only  506  members. 

Inasmuch  as  a  teQdenc7  to  iwiuiiing  usually  goes  with  excessive 
ffrtilitv,  it  is  probable  that  an  undue  proportion  of  twins  is  met  with 
in  these  cancer  families,  although  I  have  not  specially  investigated 
fliia  pnint. 

The  foregoing  concluaionSt  although  Vmsed  upon  facts  derived 
frrm  the  study  of  the  family  history  of  women  with  cancer  of  tho 
Ir  ,wt  and  uterus,  are  uevertheleaa,  as  I  have  fii>ecially  aacertained, 
eqttslly  valid  for  cancer  of  all  other  parta  of  the  body . 

Analysis  of  the  Family  History  of  l'i4  Women  icith  Cancer  of  the 
Bmgt: 

The  Fathers. — Of  129  cases  in  which  inquiries  were  made  with  re- 
gard to  the  fathers,  in  117  they  were  detid,  and  in  12  still  aliir.  The 
cttunea  of  death  were  known  in  83  cases,  as  follows :  jihthisis  in  22 
ciw«fl;  heart  disease,  11;  apoplexy,  9;  bronchitis,  8;  cancer,  5; 
dropsy,  5;  old  age,  4;  accident,  3;  cholera,  2;  strangulated  hernia, 
2;  renal  disease,  diabetes,  fever,  diarrhoea,  whit©  swelling  of  knee, 
sanstroke,  erysipelas,  typhoid  fever,  ulcer  of  leg  (hemorrhage), 
suicide  (alcoholism),  insanity  and  cerebral  softening,  each  1  case. 

Of  those  who  had  died  of  phthisis,  in  7  cases  other  members  of 
the  family  had  also  died  of  this  disease.  Twelve  of  these  fathers  who 
M  died  of  causes  other  than  phthisis  were,  however,  of  phthisical 
iamUies.  Thus  of  these  83  fathers,  34  (40.9  i>er  cent.)  were  of 
piithisical  families. 

There  were  among  them  5  deaths  from  canvvr  ((5  jwr  cent.);  tlie 
localities  aflFected  being  the  breast,  lip,  hand,  liver,  and  "internal." 
Seven  fathers  who  had  died  of  causes  other  than  cancer  were,  how- 
ever, of  cancerous  families : 

The  relatives  thus  affected  and  the  seats  of  the  diHoase  were  hh 
follows:  (1)  Father  died,  aged  57,  of  heart  disease;  his  fatlior  tlind, 
a^ed  CJO,  of  cancer  of  the  afSoy»hagus;  and  his  mother's  fii-at  couhiu 
dieil  of  cancer  of  the  oeaoiihagus.  (2)  Fatlier  dii^cl,  aged  55,  *>f 
fihthisis;  his  mother  died  of  cancer  of  the  V)rea8t.  (3)  Father  died, 
aged  ()0,  insane  ;  his  sister  died  of  cancer  of  the  breast.  (4)  Father 
died,  aged  f>4,  of  ai>oplexy ;  his  father  died,  aged  7r>,  of  cancer  of  the 
nose.  (5)  Father  died,  aged  80,  of  fijioiilexy ;  his  sister  died,  aged 
75,  of  cancer  of  the  scalp.  (6)  Father  died,  aged  62,  of  apoplexy  ; 
his  sister  died  of  internal  cancer.  (7)  Father  died,  aged  73,  of  heart 
disease;  his  mother  died  of  cancer  of  tlie  breast.  Thus  of  these  8:5 
fathers,  12  (14.4  per  cent.)  were  of  cancerous  families. 

The  average  age  of  the  fathers  at  deaths  in  112  cases,  was  62.4 
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years;  tlie  oldest  96  (14  having  attained  or  exceeded  80  years),  the 

youngest  30. 

Of  the  12  fathers  sdll  alive,  2  were  subject  to  heart  disease  and 
dropsy,  and  1  to  chronic  rheumatism,  1  to  chronic  bronchitis,  and 
1  had  a  lijioma  of  the  back.     The  others  were  iu  good  health. 

The  average  age  (in  the  9  cases  in  which  it  is  stated)  was  72.4: 
years ;  the  oklest  83  (2  attained  or  exceeded  80) ,  the  youngeet  GO- 
Two  of  these  12  fathers  were  of  phthisical  families,  each  having  lost? 
a  sister  from  this  disease,  as  well  as  from  cancer.  Four  of  tbem 
were  of  cancerous  families,  the  relatives  affected  and  the  seats  of  the 
disease  being  as  follows:  (1)  Sister  died,  aged  40,  of  cancer  of  the 
mouth,  and  another  sister  died,  at  about  the  same  age,  of  cancer  of 
tliR  face.  (2 — 4)  In  2  cases  a  sister  died  of  cancer  of  the  breast; 
and  in  1  case  a  sister  vfim  suffering  from  cancer  of  the  breast. 

The  Mothers. — Of  125  cases  in  which  inquiries  were  made  with 
regard  to  the  mothers,  in  105  they  were  dead,  aud  in  20  still  alive. 
The  causes  of  d(^ath  were  known  in  71  cases,  as  follows :  phthisis,  18 
cases;  apoplexy,  8;  dropsy,  8;  cancer,  7;  bronchitis,  6;  liver  dis- 
ease, 3;  pneumonia,  3;  cholera,  3;  childbed,  2;  old  age,  2.  Ab- 
dominal tumnr,  cheat  disease,  rheiimatic  fever,  diabetes.  Jaundice, 
peritonitis,  quiu-sy,  t\  phoid  fever,  heart  disease,  strangulated  hernia, 
and  sudden  dtnith  iu  be<l,  each  1  case. 

Of  those  who  had  died  nf  phthisis,  in  3  cases  other  members  of 
their  families  had  also  died  of  this  disease.  Six  of  these  mothers, 
wlif)  had  dit'd  of  causes  other  than  phthisis,  were,  however,  of  jyhthiB- 
ical  faniilit^j*.  Thus,  of  these  71  mothers  24  (33.9  per  cent.)  were  of 
phtliisical  families. 

There  were  among  them  7  deaths  from  cancer  (9.8  per  cent.), 
the  Idealities  affecteil  l>ping  the  uterus  (2),  internal  (2),  breast, 
stomach,  and  tongue,  each  1.  Six  of  these  mothers  who  had  died 
of  causes  otlier  than  chancer  were,  however,  of  cancerous  families. 
Tlie  n'liitives  tlins  affected,  aud  the  seats  of  the  disease  were  as  fol- 
lows :  (1 )  Mother  died,  aged  70,  of  phthisis ;  a  relative  of  hers  died 
of  cancer  of  breast.  (2)  Mother  died,  aged  82,  suddenly  in  betl;  her 
siHtcr  died  of  cancer  of  breast.  (3)  Mother  died,  aged  *i8,  of  &po- 
plexy;  her  sister  died  of  cancer  of  tongue.  (4)  Mother  died,  aged 
70^  of  ajioplexy  ;  her  cousin  died  of  cancer — locality  not  stated.  (5) 
Mother  died,  aged  i'>i\,  of  bronchitis;  her  mother  died  of  cancer  of 
uterus,  ff))  Mfither  died  of  phthisis;  her  sister  died  of  cancer  of 
breast.  Tims,  of  these  71  motliers,  13  (18.3  per  cent.)  were  nf  cancer- 
ous families.  The  average  ago  of  the  mothers  at  death,  iu  103  cases, 
was  fi2  years;  the  oldest  wit! lin  a  few  months  of  100  (17  having  at- 
tained or  exceeded  80  years),  the  youngest  25. 
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Of  the  20  mothera  Htill  alive,  all  save  2  (bronchitis  1,  and  a 
disease  1)  were  well.  Their  average  age  (in  16  caseH)  amount 
fl.S  years:  the  oldest  84  (3  had  attained  or  exceeded  80),  the  y* 
est  60.  Of  these  20  raothera  5  were  of  phthisical  and  2  of  cane 
kmilies. 

Ganmnguinitif  in  the  Parents. — As  to  this,  iucjuiries  were  ma 
33  cases,  with  the  result  that  in  2  instances  the  parents  were  1 
relations.  In  1  case  they  were  first  cousins ;  tlie  father  died  of 
disease,  aj^ed  (JCj,  and  hia  father  died  insane ;  the  mother  died, 
78,  of  drops  J.  There  were  5  children  of  the  marriage;  2  died  : 
fancy,  and  2  sisters  were  still  alive  and  welL  There  was  no  hi 
of  cancer,  tumor,  or  phthisis  in  either  family, 

Iti  the  other  eaae  the  parents  were  third  or  fourth  cousins. 
ffltiier  died,  aged  B5,  of  phthisis,  and  his  mother  died  of  cane 
the  breast.     The  mother  died,  aged  80,  of  old  ago. 

Vie  Patient^''  Brotfiers  ami  Sisters. — In  88  families  the  folk 
causes  of  death  were  noted  among  the  otlults:  Plithisis  (one  or 
deatlis)  in  40  families;  heart  disease,  8;  dropsy,  (i;  cancer,  fi;  ( 
bed,  5;  rheumatic  fever,  3 ;  apoplex.v,  3 ;  bronchitis,  3 ;  typhoid: 
3?  traumatism,  3;  fever,  2;  8nr»allpox,  2;  cholera,  2;  peritonit 
Aiidli6paticdisea.se,  2  families.  Cerebral  tlisease,  scarlet  fever 
loir  fever,  insanity,  delirium  tremens,  tuberculous  abscesses,  plei 
fliabetea,  pneumonia,  tubercutosia  of  the  bowels,  ]hyfemia,  jam 
hibercidous  arthritis,  and  strangulated  hernia,  eacli  1  case. 

Of  the  families  in  which  pktfil»m  prevailed,  in  15  more  than  i 
gle  meral>er  had  died  of  this  disease. 

Of  110  families,  the  moaher  of  tiiefttbers  in  each  fumily  was  i 
with  the  rasult  that  the  smallest  family  couHisted  of  1  (tw 
stances),  tlie  largest  of  V.}  (two  of  17),  the  average  of  8.8. 

Tlte  Orrurrenee  of  Phfhiftk. — Of  1"J4  families,  among  the  a< 
one  or  more  relatives  ha<l  died  of  or  were  subjects  to  phthisis  i 
or  5.J.2  per  cent.  In  37  of  these  families  more  than  a  single  iuc 
aal  had  died  of  this  disease. 

The  relatives  thus  aflFected  may  be  conveniently  arranged  c 
Iowa: 

Both  paternal  gTundpnrents  iii I  raiuily. 

Paternal  grandmother , 1      " 

Both  parents " 5  families. 

Fathers '. , 16 

Father's  brotherH  and  aisters 18       " 

Blothers 13 

Mother's  brothers  and  siatera 8 

Patieat'fi  brothers  aniJ  sisters 37 

Tfte  Combination  of  Pkthifm  and   Cancer. ^Oi  134  cases,  : 
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there  was  hietory  of  both  phtbiBis  and  cancer  in  the  same  Uktxaly 
Thna: 

1  Father's  side  in  9  fainiliet. 
Mother's  side  in  1  fitniiljr. 
PatieDt'B  brotliere  and  siaten  In  4  'jftU^ 
1  Fa  titer's  side  io  3  families. 
Mother's  side  in  12  families. 
Patient's  brothers  and  sisters  in  8  famlllMi 
I  Father's  side  in  8  families. 
1  Mother's  side  in  8  familie*. 


Cancer  and  Pbthtsis  on . 


Tfte  Occurrence  of  IfisanUy. — As  to  this,  inqoiriea  were  made  Lzi 
18  famllieH:  in  3  there  was  biHtory  of  insanity,  the  patient's  |>AteiS^^ 
m\\  gruudfather,  father,  and  sister  being  the  relativea  rsBpeotivelj 

affect-od. 

Aimlysis  of  the  Family  History  of  129  Gases  of  Oanctr  uf  Hi 
Uienot : 

The  Fathers. — Of  126  cases  in  which  inquiries  were  made,  in  102 
the  fathers  were  dead,  and  iu  24  alive.  The  causes  of  (letith  were  known 
in  70  cases,  as  follows :  Phthisis  in  24  cases;  accident  or  violent  de^^H 
in  7;  bronchitis,  7;  apoplexy,  6;  heart  disease,  4;  dropsy,  4;  iiiui^^| 
ity,  3;  typhoid  fever,  2;  fever,  2;  cholera,  2;  plearisy,  long  dis- 
ease, epilepsy,  ^out,  sunstroke,  hsemoptysis,  pneumonia,  rheomatie 
fever,  and  delirium  tremens,  of  each  1  case. 

Of  those  who  died  of  phthisis,  in  11  cases  other  members  of  their 
families  had  alno  died  of  this  disease.  Four  of  these  fathers,  who 
lia*i  died  tif  causes  other  than  phthisis,  were,  however,  of  phthisical 
families.  Thus,  of  tho«e  70  fathers,  28  (40  per  cent.)  were  of  phthis- 
ical families. 

There  was  not  a  single  death  from  cancer  among  the  fathers.     Two 
of  them  (2.8  [>er  cent)  were,  however,  of  cancerous  families,  one 
them  having  l<^t  a  brother  of  cancer  of  the  stomach,  and  3  coaai: 
1  female  of  cancer  of  the  breast,  and  2  males  of  the  neck  and  foot 
resiiectively , 

The  average  age  at  death,,  in  97  cases,  was  57  yeaiB — the  yoangoit, 
26;  the  oldest,  95  (5  others  having  attained  or  exceeded  80  ye*n). 

Of  the  24  fathers  sfiU  nlive,  23  were  well  and  1  was  insane.  Their 
average  age  (in  20  cases)  was  72.4  years — the  youngest,  <)0;  the  old- 
est, 85  years  (3  others  having  attained  or  exceeded  the  age  of  80). 

The  Mothers. — Of  124  cases,  in  95  the  mothers  were  dead,  and  in 
29  alive. 

The  causes  cf  death  were  known  in  66  cases,  as  follows:  Phthiak 
in  14;  cancer,  8;  bronchitis,  8;  apoplexy,  7;  heart  disease,  5;  cbild- 
\wnl  3;  j^leurisy,  3;  (Iropsy,  2;  diarrhrea,  2;  fever,  2;  old  age,  2; 
strangulated  hernia,  2;  epilepsy,  abdominal  tamur,  cholera,  accident. 
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syncope  (from  fright),  peritonitis,  rbetiniatic  fever,  and  jauutlice,  of 
each  1  case. 

Of  those  who  died  of  phthisis,  in  8  cases  other  members  of  their 

ftnulies  had  also  died  of  this  disease.     Six  of  the  mothers,  who  had 

died  of  caases  other  than  phthisis,  were,  however,  of  phthisical  fsim- 

iliae.    Thus  of  these  Gfi  mothers,  20  (30.3  per  cent.)  were  of  jihthisi- 

cal  families. 

Eight  of  the  mothers  died  of  cmicer  (2  of  the  uterus,  2  of  the 

i>rea8t,  2  of  the  stomach,  1  of  the  intestine,  ami  1  of  the  face).     Six 

of  these  mothers,  who  had  died  of  causes  other  than  cancer,  were, 

lio-wever,  of  cancerous  families,  the  relations  thus  affected  and  the 

s^ats  of  the  diseiiae  beiug   as  follows:    Mother's  sister  in  4  cases 

^l>*Ta8t,  2;  uterus,  1;  locality  not  stated,  1);  1  mother's  sister  and  2 

f^ruale  cousins  in  1  case  (internal  in  all)  ;  female  cousin  on  mother's 

**^^e  in  1  case  (abdominal).     Thus  of  these  (if!  mothers,  14  (21.2  per 

•^^nt.)  were  of  cancerous  families. 

Their  average  a<je  at  di-aih  (in  IM)  cases)  was  60  years,  the  young- 

•^t  25,  the  oldest  99  (7  others  having  attained  or  exceeded  the  age  <  if  80). 

Of  the  29  mothers  still  alive,  25  were  in  goo<l  health  and  4  were  ill 

^^Ijoplexy,  2;  heart  disease,   1;  and  bronchitis,  1).     Their  average 

*pe  (in  27  cases),  ()8.8  years — the  youngest,  54;  the  oldest,  'K)  (one 

<5ther  having  attained  the  age  of  80). 

Consauguimi}/  in  the  Porenffn. — As  to  this,  inquiries  were  made  in 
50  cases,  with  the  result  that  in  only  one  instance  were  the  parents 
Mootl  relations.  In  this  case  they  were  first  cousins:  both  parents 
were  still  alive  and  well — the  father  aged  75,  the  mother  aged  70, 
They  had  ten  children,  and  there  was  no  Iiistory  of  cancer,  i>hthisis, 
or  insanity  in  either  family. 

The  Patients'  Brothers  ami  Sisterx.- — In  81  families  the  following 
couwa  f/rfw^A  were  noted  among  the  atlults:  phthisis  (one  or  more 
deaths)  in  41  families;  dropsy  in  6;  cancer  in  5;  heart  disease,  5; 
insanity,  3;  typhoid  fever,  3;  spinal  disease,  2;  morbus  coxbb,  2; 
scarlet  fever,  2;  tumor  of  cheek  (aged  10),  smallpox,  cholera,  lymph- 
atlenosis,  bronchitis,  pleurisy,  cerebral  disease,  apoplexy,  accident, 
peritonitis,  and  ulcer  of  leg,  of  each  1  case. 

Of  the  families  in  which  phthisis  prevailed,  more  than  a  single 
member  had  died  of  the  disease  in  20. 

One  of  the  patients  had  a  sister  alive,  suffering  from  concrr  of  the 
uterus. 

The  vttmher  of  members  in  each  famihj  {\u  117  cases)  averaged  7; 
the  smallest  family  consisted  of  1  (of  winch  there  were  4  instances), 
the  largest  of  21.  One  of  the  patients  was  tme  of  four  at  a  birth,  the 
rest  of  the  family  consisting  of  three  pairs  of  twins. 
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The  Occun-encc  of  Phthisis. — Of  129  families,  one  or  more  relatiTOg 
had  died  of  or  were  subject  to  phtliisia  in  (iO,  or  4C,5  i>er  cent.     In  % 
of  these  families  more  than  a  single  member  had  suffered  from  thi^ 
disease.     The  relatives  thus  affected  may  be  shown  as  follows : 

Father's  father in    1  family. 

Fathers "  20  familiefi. 

Father's  brothers  and  sisters "16      " 

Both  pareuts "     3      " 

Mother's  father "     1  family. 

Mothers "  12  families. 

Mother's  brothera  anil  sisttTM "7       " 

Patient's  brothers  und  sisters  (ono  or  more).  **  43       " 

The  Combbiation  of  Phikisis  and  Cancer. — Of  129  families  there 

was  history  of  both  phihms  and  cancer  in  the  same  family  in  14. 

Thus: 

i  Father's  aide in  7  families. 

Phthisis  .. -J  iiotlier' 3  " **   I  family. 

(  Patient's  brothers  and  sisters  "  4  families. 

rftnr«r         i  ^Bt'ier's  side "  1  family. 

K^aacoT....  ^jviothtT's    "     "  efamille*. 

r  Father's  side "  3  families. 

Cauci-r  and  J  Mother's  "     **  8        " 

Phthisis.  1  Patient's  sister  (cancer)  and 

[     broLlicr  (iilithisis) —  "  1  family. 

The  Occurrence  of  /xsfl^jVjf.— Inquiries  were  made  as  to  this  in  25 
cases,  with  the  result  thiit  tliero  was  history  of  insanity  in  3  families, 
iu  *2  ciiaeH  the  patients'  fathers  being  affected,  and  in  1  case  the 
patient's  brother. 

The  General  Health  of  Cancer  Patients, 

Long-con  tinned  observation  of  cancer  patients,  iu  the  early  stage 
of  the  disease,  has  convinced  me  that  most  of  those  affect^'d  are  large, 
robust,  well-nourishoil,  florid  persons,  who  appear  to  be  overflow^ing 
with  Jumlth  and  vitality ;  and  tliey  often  present  a  considerable 
amount  oi  emhofrjKHHt.  Mr.  and  Mrs.  Jolin  Bull,  as  so  frequently 
depicted  in  the  page.s  of  Punch,  are  the  physieal  types  of  the  majority 
of  cancer  i)atieuta.  Such  types  are  indicative  of  general  hypemutri- 
tiou. 

At  first  there  seems  to  Ije  some  difficulty  in  reconciling  this  ap- 
pearauco  of  nulo  htviltli,  with  the  cuuciusiou  pi^eviously  arrived  at,  that 
mo.st  cancer  patients  are  tho  surviving  members  of  tuberculous  fami- 
lies; but  in  reality  there  is  here  no  contradiction,  for  it  commonly 
hap[)f*ns  tlifit  thf>  surviving  merabers  nf  such  familiefi  are  remarkable 
for   their   robust  and  vigorous   constitutions.      The  famous  Astley 
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C<»per  was  a  strikiug  example  o£  this;  jet  he  was  of  a  very  tu- 
Wuloua  family,  Liaviiif^  lost  five  near  relatives  of  this  disease; 
moreover,  in  his  yout!i  he  hud  hfenioptyaiB,  wliich  was  rightly  sui> 
posed  to  be  due  to  pulmonary  tubercle,  for  when  in  accordance  with 
last  instructions  his  body  waa  Bubmitted  to  post-mortem  exami- 
iistion,  a  healed  tuberculous  lesion  was  found  at  the  apex  of  hia  lung. 
According  to  my  views  he  was  a  very  likely  subject  for  cancer,  and 
altLough  he  escaped,  it  would  be  interesting  to  know  whether  his 
descciDdants  have  been  equally  fortunate. 

Beneke  describes  cancer  patients  as  having  large  hearts  and  wide 

arteries,  with  small  lungs,  large  livers,  and  long,  large,  capaciouB 

'Qtestines.     This  quite  accords  with  what  I  have  myself  observed, 

^^i  cancer  patients  usually  are  of  a  coarse  physical  type.     Those 

^eio^iutly  attacked  never  present  a  cachectic  appearance.     The  small, 

P^le,  ill-nourished,  and  overworked  women,  of  the  type  so  familiar 

'f*   Xancaahire  and  other  large  industrial  centres,  are  seldom  the  vic- 

"■■*ias  of  this  disease. 

I  have  previously  referred  to  many  facts  which  indicate  that  the 
**^-XiBAtion  of  cancer  is  intimately  associated  with  the  conditions  of 
'*'^1ritiou;  and  it  is  especially  such  inflneuces  as  are  comprised  under 
^*^«  terms  olimenfation  and  dmneisiiaition  that  seem  to  me  to  be  of 
t^^ramount  importance. 

In  the  present  imperfect  state  of  our  knowledge,  it  is  singularly 
difficult  to  determine  the  precise  effect  of  diet  in  this  direction  in 
^y  particular  case;  because  in  all  probability  its  influence  becomes 
Appreciable  only  very  slowly,  or  after  more  than  a  single  genera- 
tion of  individuals  has  been  exposed  to  it.  Hence  the  failure  of  the 
praiseworthy  attempt  of  the  British  Medical  Association's  Collective 
Investigation  Committee  to  solve  thiw  i>rob]em.  From  returns  col- 
lected by  this  committee,  it  appears  that  of  194  cancer  patients,  123 
liad  been  moderate  eaters,  59  small  eaters,  and  12  large  eaters.  With 
regard  to  meat,  IK:)  had  Ix-en  moderate,  7H  small,  rind  1(»  large  eaters. 
There  was  not  a  single  strict  vegetarian  among  them,  and  only  a  few 
had  Ijeen  great  eaters  of  vegetables. 

That  cancer  is  leas  prevalent  in  vegetarian  than  in  fle.sh-eating 
communities  is  generally  believed,  and  the  following  considerations 
are  favorable  to  this  belief : 

In  Ireland,  where  a  large  proportion  of  the  populatifin  live  cliiefly 
on  vegetable  diet,  the  prevalence  of  cancer,  as  I  havf^  i^reviously 
pointed  out,  is  much  less  than  in  either  of  the  sister  countries. 

Beneke's  statistics  show  that  cancer  is  rare  in  [irisous,  wliere  1)ut 
little  animal  food  is  allowed  and  hard  work  is  exacted.  The  experi- 
ence of  those  engaged  in  workhouses,  lunatic  asylums,  and  similar 
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iuHtitutious,  where  very  little  meat  is  allowed,  is  of  like  import. 
Tlio  comiiarativo  rarity-  of  the  disease  amoug  the  intemperate  m  abo 
noteworthy  in  this  coiiuectiou,  for  persous  of  druiikeu  and  dinoluto 
habits  are  «eklom  uffeuted. 

The  remarkable  fact  that  iu  Now  Zealand  and  New  Sonih  Wales 
men  are  mciro  liablu  to  caucer  than  women  is  probably  duo,  aa  Hiic- 
Douald  believes,  to  tlioir  gluttonous  habits  in  reflpect  to  meat  eating. 
"Meat  for  breakfast,  lunch,  dinner,  tea,  and  supper,  just  like  the 
porridge  pot  *  iu  8t'ntland/' 

The  greator  prevalence  of  cancer  iu  rural  than  in  urban  dintnelB, 
and,  in  the  latter,  it^  greater  incidence  iu  thosi'  liKralitiea  where  the 
well-to-do  and  easy-gc>iug  reside,  rather  than  among  the  poor  and 
workiug  claHses,  point  tt;  the  same  conclusion.  It  is,  however,  ee^ 
tain  that  vegf^arians  are  imt  crtmpletely  exempt. 

TIio  alleged  iuimuuitjs  of  savages,  and  the  great  prevaleoM  of  thi 
disease  in  all  civilised  communities,  is  proluibly  largely  attribatahla 
to  the  intluencwof  diet.  At  any  rate,  it  is  certain  that  savagfv  are,af 
a  rule,  less  well  fed  than  are  the  membere  «»f  modern  commanitieft. 

Lcblanc  and  others  believe  that  carnivorous  onimala  are  man 
prone  to  develojt  malignant  disease  than  herbivora. 

Meat-eatiug  conimuuiticB  are,  as  a  rule,  also  cUcohol'COimaBuag. 
There  is,  however,  no  evidence  to  show  that  the  habitual  coDsam|»> 
tiou  of  alcoholic  liipiors  per  «c  in  any  way  predi8p(j«e«  to  caooer. 
The  British  Medical  Association's  inquiry  indicates  that  tlie  effect  of 
this  habit  luw  rather  the  opposite  tendency;  and  this  coincidea  with 
the  results  of  my  own  ol)servations,  which  show  that  cancer  patieott 
have  almost  invariably  led  regular,  sober,  and  industrious  lives.  The 
victims  of  chrouic  alcoholism  are  generally  dy8i>eptic  and  ill-noiir- 
ishcd,  aud  they  often  manifest  a  remarkable  aversion  t<.)  meat. 

In  the  course  of  my  investigations  into  the  life  history  of  cancer 
patients,  I  have  been  much  struck  with  the  extreme  rarity  of  tjfphQi» 
in  such  persons. 

Of  ir>5  female  breaai-cancer  patients,  8i)e(aally  examined  bv  me, 
not  a  single  one  presented  undoubted  signs  of  having  had  syphilis. 
Of  IfiO  uterine-cancer  patients,  similarly  examined,  only  one  pr»> 
aenteil  signs  of  having  had  syphilis. 

From  the  foreg4ting  and  from  othnr  indications  of  like  import,  it 
may  be  inferred  that  the  victims  of  constitutional  syphilis  an?  moch 
less  proue  to  cancer  than  the  non-syphilitic.  This  comparatiie 
immunity  of  the  syphilitic,  is  probably  duo  to  the  depraved  nutrition 
aud  lowered  vitality,  cjiused  by  the  cont^uniuatic^u  of  the  systt^m  with 
the  syphilitic  virus.     Turenne  was  prolmbly  aware  of  tliis,  when  ho 

*  Much  leas  coninion  in  these  Inttt- r  dnys  of  lacreuiag  afflucnoe. 
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gyphilised  his  recently  operated  cancer  patients,  with  the  object  of 
ppeventiiig  recurrence. 

Here  it  may  be  meutioued  thatcauceroua  diBeaiieH  are  met  with  in 
tie  ammal  world,  where  ayphilia  is  unknown,  bo  that  syphilis  caunot 
be  regarded  aa  a  cause  of  cancer,  as  some  have  alleged. 

In  couuetition  with  this  subject,  reference  may  be  made  to  the 
inunnmty  of  these  female  cancer  jiatients  from  chfonic  ulcer  of  the  leg, 
of  which  there  was  not  a  single  iuatance  in  my  patients.     Considering 
the  commonneas  of  the  latter  affection  in  women  over  middle  age, 
tiiia  immunity  of  the  cancer  patients  is  certainly  highly  remarkable. 
In  tlie  eighteenth  century  it  was  customary  to  estabiirth  "issues"  on 
each  of  the  four  limbs,  after  operations  fnr  the  removal  of  cancer,  with 
tli©  object  of  preventing  recurrence  "  by  oiieniug  a  passage  for  the 
cauceroas  virus" ;  and,  under  tlje  influence  of  similar  ideas,  the  oper- 
ation wounds  were  juevented  from  closing  by  first  intention.     It  is 
Probable  that  such  methods  do  exert  some  deterrent  influeDce  on  the 
'^^^aae,  acting  like  the  syphilitic  virus — but  leas  powerfully — by  low- 
^*^p  the  general  vitality. 

I  have  seen  it  stated  that  the  subjects  of  osteitis  deformans  are 
^J>ecially  prone  to  malignant  disease;  with  regard  to  tbiH,  I  have  to 
^^JLt  out  that  of  eiver  1,000  cases  of  malignant  disease  investigated 
^^  me — of  which  I  now  have  written  records— not  a  single  one  was 
^<">mplicAted  by  this  disease:  170  cases  of  l>reast  cancer  in  women  and 
-VfJO  nterine-cancer  cases  are  included  in  this  list. 

It  has  been  urged  by  Lambotte  and  othere  that  erysipelatous 
^ad suppurative  affections  are  of  comi»aratively  rare  occurrence  in  the 
cancerous ;  and  the  inference  has  been  drawn  that  these  maladies — 
by  vaccinal  action— protect  fi'om  cancer. 

In  order  to  test  the  value  of  the  allegi^d  rarity  of  t'rjfuijtehtft  in  the 
cancerous — which  is  at  variauce  with  tlie  impression  I  had  formed 
aft>er  an  extensive  experience  of  cancer— I  have  examined  the  statisti- 
cal data  of  some  of  the  large  Londrm  hospitals,  with  the  following 
results:  Of  395  extirpati(>nH  of  the  !>reaKt  for  t'tim-er,  40  were  Bubse- 
quently  attacked  by  en'sipelas,  or  10  per  cent. ;  whereas  of  17H  scalp 
wounds,  under  treatment  at  one  of  these  liosjiitals  during  the  same 
period,  only  8  were  attacked  by  erysipehis,  or  4.f>  j)er  cent. 

It  would  thus  appear — as  my  own  experience  suggested — that, 
instead  of  Iwing  immune  from  erysijjelas,  the  cancerous  are  more 
than  twice  as  prone  to  it  as  the  non-cancerous. 

Lambotte  also  states  that  there  is  seldom  any  evidence  of  suppur- 
ative affections  in  the  pathological  autecedeuts  of  the  cancerous. 
As  I  was  at  some  pains,  several  years  ago,  to  dctermiue  the  umladieH 
to  which  the  cancerous  are  prone,  I  find  that  I  have  at  hand  the 
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requisite  data  for  testing  the  validity  of  this  statement.  Thus  of  130 
uteri ne-cttucer  imtionts  uuder  lu}'  obsen'ation,  9  had  previouidj 
Buffered  from  Hinallpos,  5  from  phthisis,  2  from  erysijielas,  2  from 
abscess,  2  from  fistula  iu  ano,  aud  1  each  from  necrosis,  lapna,  axtd 
fui-uiiculosis.  Of  130  breastrcancer  i^atienta,  5  had  previously 
suffered  from  phtliisis,  4  from  smallpox,  4  from  ulceration  of  the 
uterus,  3  from  erysipelas,  3  fyom  old  abscesses  of  the  neck,  and  1 
each  from  fistulo  in  ano,  suppurative  tuberculous  lUaease  of  the  knee* 
joiut,  ot<^rrhcea,  and  whitlow.  Thus  of  these  2H0  female  caueer 
I>atieut8,  40,  or  18  per  c«nt.,  had  previously  suffered  from  some  form 
of  suppurative  disease. 

To  compare  with  the  foregoing?,  I  hare  found  that  of  75  wo 
with  uou-cauceruus  tumors,  12  Liid  suffered  from  previous  support- 
tive  diseases,  or  Ifj  ]>er  cent.,  as  follows:  jihthisis,  3;  abscees,  4; 
erysipelas,  2 ;  and  1  each  fnun  smallpox,  ulcer  of  the  utents,  Mid 
hip-joiut  disease.  From  this  it  appears  that  Lambotte's  second 
proposition  is  as  unreliable  as  his  first;  for,  as  the^e  data  aho«r,  the 
cancerous  are  just  as  prone  to  suppurative  disease  as  the  non-cancer- 
ous. 

I  have  seen  a  ^reat  many  cancer  patients  attacked  by  erysipelatous 
and  suppurative   affections;    but  I   have  never  noticed   oooseqi 
amelioration  of  the  disease,  much  less  anything  approa«::hing 
In  many  such  cases  these  superinduced  affections  lead  to  a  rapidlv 
fatal  issue.     I  l>elieve  that  most  of  the  alleged  cures  of  canoerooa  dia-     I 
ease  by  erysi[)elas  inoculations,  etc.,  are  attributable  to  diagiaostao 
errors;  at  any  rate  I  am  convinced  that  tuberculous,  syphilitic,  and     | 
chronic  inflammatory  afflictions,  esiiecially  in  the  brea.st  and  u 
are  often  mistaken  for  inaliKuant  disease  by  exj»erienced  surges 
and  I  suspect  that  cases  of  actinomycosis,  mycosis  fnngoides,  etc., 
are  more  frequently  mistaken  for  malignant  disease  than  is  generally 
Iw^lieved.     Consefpiently  every  new  specific  for  cancer  has  no  difficnltj 
in  justifying  itself  by  a  crop  nf  "cures,"  although  I  am  oonvinotNi 
that  cancer  has  never  really  been  cured  by  any  external  applicatioD 
or  internal  medicament  whatsoever. 

As  for  those  exceptional  cases  of  malignant  disease,  in  which— 
after  an  attack  of  erysipelas  or  after  imx-ulation  rrith  its  toxins,  etc. 
— arrest  or  diminution  has  been  observetl,  I  believe  such  conditions 
are  not  due  to  any  specific  or  vaccinal  action  of  the  remedy,  for  aimi- 
lar  effects  have  been  ]»roduced  by  many  widely  different  conditiooa. 
For  in-^tance,  many  examples  of  the  regression  of  mammary 
in  connection  witli  acute  outbreaks  of  pulmonary  tuljercle  have 
reported.     Perriou  has  seen  the  same  disease  subside,  after  an  O] 
ation  for  goitre,  folluwud  by  much  suppuration.     Teallier  haa 
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noticed  retardation  in  the  progress  of  uterine  cancer  during  lactation. 
AniEstance  of  tlie  regression  of  uianiinary  sarcoma,  after  artificifdly 
induced  tieliverj,  has  been  reiwrted  bj  Jahr.  lu  cases  of  inti'a- 
abdorainal  malignant  disease,  Bidwell  and  others  have  seen  marked 
amelioration  ensue  after  simple  exploratory  hi]>arotomy.  Beatson's 
CBMfl  of  regression  of  mammary  cancer  after  oophorectomy  evidently 
belong  to  this  category.  Similar  results  have  ensued  after  tuberculin 
ifliet'tious,  etc.  Manj'  other  such  inHtauces  might  be  cited.  In  the 
peimltimate  stages  of  most  exhaustive  illnesRRS,  malignant  growths 
often  become  stationary,  and  oven  appear  to  wither  and  dry  up  shortly 
before  death. 

The  only  feature  common  to  all  such  cases  is  the  extremely  debili- 

tatttl  condition  to  which  the  patients  are  reduced,  and  I  think  there 

can  I>e  no  doubt  that  enfeebled  vitality  is  the  cause  of  such  improve- 

laentas  is  noticeable.     The  condition  of  the  patient  is,  in  fact,  simi- 

^r  to  that  brought  about  by  what  is  known  as  the  starvation  treat- 

ticDt  of  cancer,  as  formerly  jiractised  with  some  success  by  Huf eland 

^lid  others. 

Tbe  liability  of  insane  persons  and  idiots  to  cancer,  as  I  have  else- 
^Jiere  iatlicated,  is  also  decidedly  below  tlie  average ;  and  they  are 
l?enerally  debilitated  and  of  low  vitality.  The  like  is  true  of  prison 
^cd  workhouse  inmatee. 

Tlie  alleged  immunity  of  the  cancerous  from  infections  diseases, 
a.s  signalised  by  Labarsch,  is  not  corroborated  by  such  data  as  I  have 
Collected,  Thus  of  my  267  female  cancer  piitionts,  13  had  sufforefl 
from  smallpox  (4.8  i>er  cent.),  16  from  typhoid  fever  (6  per  cent.), 
and  1.1  per  cent,  from  j>neumouia;  whereas  of  R;J  wmnen  with  mm- 
cancerous  tumors,  1.2  per  cent,  had  suffered  from  smallpox,  6  jier 
cent,  from  typhoid  fever,  and  2  i>er  cent,  from  pneunionia. 

With  regard  to  rheumatic  fever,  of  my  267  female  cancer  patients 
24,  or  8.9  jiercent,,  had  suffered  from  it;  whereas  of  8H  women  with 
non-cajieerous  tumors,  7  had  been  thna  iiiTect^etl,  or  8.4  prr  cent. 

Virchow  believes  that  the  cancenjus  are  nmre  pnine  t»i  inHaniraa- 
tory  affections  than  the  non-cancerous. 

I  have  often  noticed  on  t!ie  face,  chest,  and  upjier  limits  of  breast- 
cancer  patients  minute  inuk  telangeiectiL,ses ;  but  tlu'se  ure  stlsn  cuni- 
monly  seen  on  the  non-cancerous  of  corrcspiJiidiug  age.  Tin*  Hiiiall 
outgrowths  of  warty  or  dermoid  structures,  Maiil  by  Do  Mtugan  to 
coincide  with  or  follow  the  development  of  cancer,  1  have  rarely  seen 
in  association  with  breast  and  uterine  cancer;  nor  have  I  Uf^ticed  that 
eczema,  j>8oriasi9,  or  other  dermatoses  often  aiijiear  in  the  course  (if 
Ihis  disease,  as  Baziu  and  Hardy  allege.  Herpetic  manif<'stali<nis  I 
have  rather  more  frequently  seen.     Charcot  mentions  having  often 
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noticed  "Heberden's  nodes"  in  the  subjects  of  uterine  and  mammal  ^  * 
cancer. 

Some  authors  attach  great  importance  to  grief,  anxiety,  and  men — - 

tal  distress  as  causes  of  cancer,  and  they  have  adduced  statistics 
support  of  their  belief.     With  regard  to  this,  I  can  only  say  that  thea 
majority  of  cancer  patients,  whose  life  history  I  have  investigate 
apjjeared  to  me  to  have  l»en  leas  exposed  to  depressing  iuflueuc^js  of 
this  kind,  than  most  women  of  correspondiiig  age  in  the  general  pop- 
ulation. 

In  most  modern  text-books  on  gynecology,  reference  is  made  to 
tlie  alleged  greater  prevalence  of  cancer  among  the  poor  and  ill-nour- 
ished than  among  those  more  fortunately  circumstanced.  This  doc- 
trine ha.s^  lately  received  its  apotheosis  at  the  hands  of  Sinclair,  of 
Manchester,  wIjo  saysi  "My  experience  is  that  uterine  cancer  occurs 
0UI3'  among  the  working  claft.ses;  the  ajjpareut  exceptions  are  so  few 
that  they  are  hardly  worth  discussing.  ...  So  marked  is  the  diflFer- 
ence  of  incidence  tliat  it  might  i  w  reasonably  affirmed,  that  if  we  could 
I>lace  all  the  lower  orders,  whri  suffer  from  privation  and  depreesing 
environment,  f  >r  a  generation  <ir  two  in  the  position  of  the  more 
favored,  we  should  stamp  out  cancer." 

In  support  of  such  shitemeuta,  reference  is  made  to  Hofmeier's 
statistics,  which  show  that  of  l<),f^(X)  patients  at  the  Berlin  Polyclinic, 
H.ij  per  cent,  suli'erod  from  cancer;  whereas  in  Schroeder's  private 
clinic  of  l),4()fl  jwitients,  only  2.18  percent,  were  similarly  affected. 

Such  data  cauntit  fairly  V)o  tpiotcd  as  evidence  of  the  greater  prev- 
alence of  cauL'or  among  tho  poor  than  the  rich,  although  they  may 
raise  a  presumption  of  this  kind. 

Agaiust  the  acceptance  of  this  doctrine,  I  would  urge  the  follow- 
ing considerations,  most  rtf  which  I  have  previously  bad  occasion  to 
mention. 

1.  During  tlie  lawt  half-cenhiry  the  wealth  of  tlie  country  has 
more  than  doubled;  its  p:uii>erjsm  has  diminished  more  than  one- 
half;  crime  has  decliu<Hl;  sanitary  conditions  have  greatly  improved; 
the  mortality  from  /yiunlic,  tultercuhniH,  and  many  other  diseases  has 
mai'kedly  dimiuishiHl;  wages  have  gone  up,  while  the  prices  of  most 
commodities  have  fallen  to  an  (»xtrai3rdinary  extent;*  tlio  consumptioD 
of  meat  per  head  has  more  than  dcm bled,  having  now  (1807)  reached  the 


*Tlie  recually  iaauedrepttrtof  the  Royal  Conimfsaionon  Agriculture (1897)  shows : 
(1)  That  (iuritig  tlio  Inst  qtmrt^r  of  a  n-utiiry  there  haa  b«en  a  fall  of  over  40  per 
cent,  ill  the  |)rifc  uf  stftplc  ocTfals,  whicli  in  the  cfise  of  wheat  is  r>n  per  cent.  (2) 
Thiit  in  beef  the  full  has  hwu  from  24  to  40  per  cent.  ;  in  mutton  from  20  to  80  per 
cent.  (-1)  In  dairy  proiluct  tlic  price  haa  ilccliued  3/0  per  ceat.  (4)  In  potatues 
'20  to  J4J  per  cent. ,  etc. 
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amaziDg  total  of  one  hundred  and  thirty-one  poands  per  head  per 

year.    The  bulk  of  the  people  are  better  paid,  better  housed,  and 
tetter  fed  than  ever  they  have  been  befure— in  short,  just  such  con- 
ditions have  prevailed  as  Dr.  Sinclair  alleges  are  necessary  to  stamp 
ontciucer;  but,  instead  of  having  decreased  during  this  period,  the 
cancer  mortality  has  more  than  quatlrupled,  the  uterus  participating  in 
due  proportion.     The  only  part  of  the  Uuited  Kingdom  where  the 
cancer  mortality  has  undergone  no  such  marked  increase  is  Ireland, 
"'liich  ia  just  the  one  part  where  material  ijrogress  has  been  deficient. 
2.  The  registrar-generars  reports  show  that  the  cancer  mortalit}' 
^  lowest  where  the  struggle  for  existence  is  hardest,  where  the  coudi- 
^Jona  of  life  are  most  siiualid,  the  density  of  population  greatest,  the 
•^ibercle  mortality  highest,  the  general  mortality  highest,  and  where 
®**^iiitatiou  is  least  perfect — in  Hhort,  among  the  industrial  chxsses  in 
*^^r  great  titwns;  whereas,   among  the  wealthy  am]    well-to-do  and 
^tnong  the  agricultural  community,  there  the  cancer  mortality  ia 
■highest.     The  experience  of  those  engaged  in  prisons,  wnrkhouses, 
^ktid  lunatic  asylums  points  in  the  same  direction ;  for  cancer  is  com- 
paratively rare  among  the  inmates  of  such  institutions,  as  it  is  also 
^moug  the  intemperate.     Of  like  import  ia  the  great  frequency  of  the 
^iisease  in  civilised  communities,  whereas  among  savages  it  is  almost 
"tinknown.     Moreover,  in  the  animal  world,  it  is  only  the  domesticated 
^hat  are  affected ;  in  a  state  of  nature  these  diseases  are  unknown. 

3.  The  enst'vihlt  ai  facts  relative  to  the  life  history  of  cancer 
patientM  shows,  that  they  have  almost  iuvariably  led  regular,  sober, 
and  industrious  lives.  Persons  of  drunken  and  dissolute  habits  are 
comparatively  seldom  afl'ected.  Of  -325  female  cancer  j^itients  under 
my  observation,  not  a  single  one  had  ever  l>een  addicted  to  jn-ostitu- 
tion — so  far  as  I  could  ascertain — aud,  what  is  still  more  remarkable, 
only  a  single  one  presented  undoubted  signs  of  having  had  sy|)hilis. 
The  marked  fecundity  of  these  cancer  patients,  aud  the  rarity  of 
aterilitv  aud  abortion  amoug  thera,  all  point  in  the  same  direction ; 
for  sterility  and  abortion  are  of  frequent  occurrence  in  i)rostitute9  and 
in  the  Bvphilitic. 

Such  considerations  as  the  foregoing  seem  t(i  me  to  negative  the 
doctiine  of  caucer  being  morbus  mifuria'.  They  jiniut  to  the  greater 
prevalence  of  the  disease  among  the  well-to-do  and  easy-going,  who 
habitually  eat  more  than  is  good  for  tliem. 

In  concliniion,  I  must  here  espresw  entire  concurrence  with  Moore's 
statement  "that  cancer  is  eminentlv  a  disease  of  [lersons  whose  pre- 
vious life  has  been  healthy,  and  whose  nutritive  vigor  gives  them 
otherwise  a  prospect  of  long  life," 

It  is  remarkable  how  little  the  general  nutrition  of  cancer  patients 
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often  api)ear9  to  suffer— in  tiie  abaeueo  of  ulceration — even  when  the 
tlisease  has  l;u*ted  for  a  ciniHiderable  time. 

Thua  of  7a  consecutive  mammary  cases,  when  they  first  came 
under  my  observation,  4  were  markedly  cachectic  or  sailoir  (iirimvy 
3,  recEiTeut  1),  8  were  emaciated  (primary  6,  recurrent  2),  and  14 
pale  (primary  10,  recurrent  4) ;  the  remaining  57  (primary  47,  recor- 
rent  10}  were  well  noarisbed  and  healthy  looking,  7  of  them  being 
obese. 

The  following  analysis  of  the  occupatwtis  usually  followed  by  the 
300  female  cancer  patients  of  my  list  affords  indirect  evidence  in  favor 
of  the  foregoing  views.     Thus,  of  144  mammary -cancer  patients: 

Of  80,  vtarried — bousewlfes,  G(>;   governesses,  2;  hiundreasee, 
nurses,  2 ;  and  1  each  employed  in  a  straw-hat  factory,  at  neetUework, 
in  a  l>oot  factory,  as  cook,  mautlemaker,  tailor,  servant,  charwoman. 

Of  20,  irit/ofWf/— housework,  H;  laundry,  3;  cooks,  2;  mcmthlj 
nurses,  2;  and  1  each:  dressmaker,  employee  in  a  pti})er  factory,  em- 
ployee in  a  fji/ctory,  midwife,  lady's  maid. 

Of  44,  sin(jle — cooks,  9;  servants,  9;  dressmakers,  6;  at  home,  4; 
governesses,  2 ;  school  teachers,  2 ;  and  1  each  as  foUows :  staymaker, 
nurse,  lady's  compauicm,  monthly  nurse,  u]iholstre68. 

Of  15<i  uterine-cancer  patients: — Of  106  man-u'd — hoosewifee,  08; 
charwomen,  8 ;  laundresses,  7 ;  tailoresses,  5 ;  needlework,  5 ;  monthly 
nurses,  4;  cooks,  2;  servants,  2;  actress,  employee  in  p*iper  factory, 
nurse,  straw-hat  maker,  and  sliop  assistant,  of  each  1. 

Of  40  it'ufoweti— indei>ondont  means,  8;  housekeepers,  6;  laao- 
dresses,  4;  charwomen,  4;  needlework,  3;  nurses,  3;  conka,  2;  s! 
assistants,  2;  dressmakers,  2;  obstetric  nurses,  2;  lady's  maid, 
atteudant,  flowermaker,  straw-hat  maker,  school  mistress,  of  each  1 

Of  10  Hin(jle—-»eTY&nts,  2 ;  lodging-house  keeper,  barmaid,  weitreea, 
cook,  no  occupation,  tailoress,  needleworker,  shop  assistant,  of  each  1. 

Although  it  cannot  be  said  that  persons  of  any  rank  or  station  in 
society  are  exempt  from  04iucer,  there  are  nevertheless  some  remark- 
able differences  in  the  incidence  of  the  disease  among  the  varioiaa 
social  strata.  I  have  already  had  occasion  to  point  out  the 
l>revaleuce  of  the  diHCJise  among  the  well-to-<h>  and  among  the 
cultural  community,  than  among  the  industrial  classes  in  onr 
towns,  as  well  as  its  comparative  rarity  among  paupers,  lunatics,  aoc] 
the  prison  {mpulation. 

This  subject  was  st>ecially  investigated  in  the  tentli  United  Stalea 
census  report,  and  the  results  arrived  at  are  in  general  agreement 
with  my  conclusions.  It  is  there  shown  that  agriculturalists,  hotel 
autl  restaurant  keepers,  the  professional  classes,  carpenters,  and  sail- 
ors are  very  much  more  prone  to  cancer  than  iron  and  steel  workers. 


iaao-    J 


THE  OENERAL  HEALTH  OF  CANCER  PATIENTS.  289 


miDSTS,  clerks,  printerH,  cx>ttoii,  silk,  antl  wool  operatives,  railway- 

meu,  etc. 

For  these  various  claaaes  the  cancer  deatli  rates  per  100,000  living 
vera  as  follows :  A^jricultiiralistH,  59,8 ;  hotel  and  rentauraut  keepers, 
52.7;  carpeutera  aud  joiuers,  48,2;  phvHicians,  47.8;  clergymen, 
46.3;  sailors,  44.5,  etc.;  miners  and  colliers,  14,5;  iron  and  steel 
vorkera,  12.2;  cotton,  silk,  imd  wool  oj^ratives,  9.9;  clerks,  salesmen, 
etc.,  8.3;  railway-men,  7.9;  and  printers,  6.8. 

In  England  chimneysweeps  are  said  to  be  more  prone  to  cancer 
th&n  any  other  workers;  ami  amouK  colliers  ami  iniuers  the  disease 
is  relatively  infrequent.  Workers  in  tar,  [laniflan,  arsenic,  etc.,  are 
specially  prone  to  certain  forms  of  cutaneous  cancer.  There  are 
Kood  reasons  for  l>elieving  that  farm  laborers,  gardeners,  sailors,  and 
those  who  follow  other  outrofnloor  occupations,  are  unduly  prone  to 
<>anoer  of  the  lower  lip. 

Of  36  meu  with  cancer  of  the  lower  lip  who  came  under  mj  ob- 
servation in  London,  5  were  farm  laborers,  5  general  laborers,  3 
sailors,  2  bricklayers,  and  1  each  as  follows:  saddler,  cowman,  black- 
sinitii,  stoker,  worker  in  a  i>ai)er-f acti:jry ,  piano-maker,  sewerman, 
o^iliff,  gardener,  brazier,  carpenter,  gas-litter,  coatermouger,  carman, 
Commercial  agent,  boatman,  waiter,  soldier,  inreman,  and  groom. 

Tbe  large  proportion  of  patients  engaged  in  out-of-door  occui>a- 
^ODS  in  this  list  is  very  remarkable,  especially  when  regard  is  had  to 
^e  sedentary  occui>atiouH  followed  by  the  great  bulk  of  the  London 
tH>pulation,  whence  these  cases  were  drawn. 

In  certain  cobalt  and  nickel  mines  those  employed  have  been  ob- 
^rved  to  be  prone  to  malignant  jiulmouary  diseases. 

Some  idea  of  the  mm-rnncerons  mofhid  i'tymfifions  to  which  women 
With  cancer  of  the  breast  are  liable,  may  be  gathered  from  the  subjoined 
analytical  statements, 

1.  In  165  consecutive  patients  the  following  associated  lesions, 
etc.,  were  noticed  at  the  time  they  efntte  iitnitr  obxenmtiori :  Arcus 
senilis  in  5,  pains  in  the  limbs  (chiefly  thighs)  iu  4,  scanty  growth  of 
hair  on  the  face  in  11,  old  corneal  leucoinata  in  2,  lipoma  in  2,  mol- 
Inscum  fibrosum  (large  and  pendulr)UH)  in  2,  scars  of  old  alKscesses 
of  neck,  etc.,  in  2,  varicoid  capillaries  of  cLeeka  in  2,  extreme  deafness 
in  2,  spontaneous  fracture  of  femur  iu  2,  aud  eadi  in  cnjo  caHe— whit- 
low, lobular  hyj>ertrophy  of  op[iosite  breast  ami  scars  of  old  al>- 
Boeases,  general  tuberculous  enlargeincut  of  lymphatic  glands  and 
ftcars  of  old  abecesaes,  old  ankylosis  of  knee  after  suppurative  wliite 
swelling,  jaundice,  nausea  and  vomiting,  l>rnnr'Iiitis,  i>neuinouia, 
erythema,  pasty  swollen  face  from  renal  flisease,  chronic  alcoholism, 
bronzed  complexion,  freckled  complexion,  smalljuix  pitted^  internal 
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strabinmuH,  enlargCHl  thyroid,  enlarged  lymph  glauda  of  Bubmaxil 
region,  cataract  aud  poaterior  synechiio. 

2.  Of  i;{0  breast-cancer  patients,  whose  fy^ci^ious  health  was  infofr- 
tigated,  lOO  stated  that  it  had  been  habitually  gootl  (with  no 
illness  since  youth  in  52),  19  that  it  had  been  indifferent,  and  11  tht 
it  had  been  luid. 

The  following  previous  iliseases  were  noted  as   having  oocai 
among  these  patients  since  childhood :  Bronchitis  in  17  cascw,  rhen — 
matic  fever  in  11,   typlioid  fever  in  11,  chronic  rheamatisiu  iu  f>^ 
phthisis  in  5,  ulcer  of  the  uterus  iu  4,  smaIl]>ox  in  4,  erysipelafl  in  4» 
dyspepsia  in  3,  alcoholism  in  3,  scarlet  fever  in  3,  hemorrhoids  in  2, 
migraine  iu  2,  varicose  veins  iu  the  legs  in  2,  i>eritonitis  in  %  aad 
each  in  1  case — extreme  myopia,  glauc<ima,  iritis,  neuralgia,  disoigUk- 
ized  eyeball,  corneal  ulcers,  femoral  hernia,  enlarged  cerrical  ^^**^, 
quinsy,  fistiilo  iu  ano,  suppurative  white  swelling  of  the  knee,  tpcmIw, 
otorrhoea,  ulcerated  sore  throat,  heart  disease,  laryngitis,  cholm, 
phlegmasia  dolens,  small  iibroadeuoma  of  breast  (thirty-five  jreftlt* 
duration),  jaundice  and  gall-stones,  diphtheria,  cystitis,  nervous  de^ 
bility,  intermittent  fever,  syncopal  attacks,  hypertrophied  tonsils. 

3.  PoHf-jHorfi'M  tj-aininafian  of  the  bodies  of  44  women,*  the  snb- 
jects  of  breast  (dancer,  revealed  the  presence  of  the  following  non- 
cancerous lesions,  etc. :  The  general  condition  of  the  body  was  noted 
iu  40  cases.  It  was  emaciatetl  iu  18;  well  nourisheil,  11  (obese,  5), 
of  these,  8  (obese,  2)  had  died  shortly  after  operation;  moderatelr 
nourished,  7  (of  these  2  had  died  shortly  after  oi>eration);  sallow, 
2;  icteric,  2;  brouzetl  aud  mottled,  1. 

LungH, — Old  pleural  adhesions  iu  24  cases  (general  in  16 — both 
lungs  in  13,  fme  lung  in  3;  in  8  cases  adhesions  c<^>ulined  to  one  or 
both  upjier  lobes) ;  em[>hyBema  iu  12;  acute  iileurisy  with  effosion  in 
11  (tJ  of  these  of  septic  origin,  4  due  tt>  invasion  of  the  tliorai  by  diriNct 
extension  of  the  primary  disease,  and  1  secondary  to  tul^erculoos  pneo- 
monia) ;  collapse  of  lung  in  7  (in  5  cases  secondary  to  acute  pleonU 
effusion  and  iu  2  to  invasion  of  the  thorax  by  cancer) ;  congestion  in 
ft;  phthisis  iu  i\  (the  phthisical  lesions  in  4  cases  were  in  the  form  of 
old  scarring  and  pigmentation  at  each  aj>ex  associatetl  with  old  pl«i- 
rnl  adhesions,  and  iu  1  of  these  cases  with  a  canty  and  in  another 
with  caseous  old  nodules  as  well ;  iu  the  other  2  cases  the  disease  «aa 
iu  active  progress ;  in  1  there  was  a  large  cavity  surrounded  by  taber- 
culous  consolidation,  ami  in  the  other  almost  the  whole  of  both  ltiD|^ 
was  consolidated  by  caseous  tubercle,  with  cavities  and  softening  in 

*  In  5  of  these  44  caees  death  was  due  to  tntcrcurreat  affections,  not  directly  cm 
nected  with  the  cancerous  disease ;  in  10  cases  death  bad  siiperrened  sbostlj  after 
operation. 
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pkces) ;  broDcliitis  in  5 ;  hydrothorax  in  3 ;  each  in  1  case— recent 
pleural  adhesions,  old  dried-iip  empyema  with  partial  collapse, 
kpoBtatic  pneumonia.  lu  not  a  Bingle  instance  were  both  lungs 
normal. 

Heart. — Small  and  atropliied  in  5  cases;  atheroma  of  aortic  arch 

in  5;  atheroma  and  thickening  of  mitral  valve  in  4;   atheroma  and 

thickening  of  tricuspid  valve,  etc.,  in  3;  atheroma  of  aortic  valves  in 

2;  large  aneurysm  of  aortic  arch  in  2;  walls  of  heart  soft  and  flabby 

io2;  milk-white  patch  on  anterior   surface  of  the  ventricles   in  2; 

acute  pericarditis  (septic,  1 ;  secondary  to  invasion  by  cancer,  1)   in 

2;  and  each  in  1  case — mitral  stenosis,  atheroma  of  the  pulmonary 

valvea  and  aorta,  general  hypertrophy,  excess  of  fat  on  the  surface, 

deeply  stained  endocardium.     In  25  cases  the  heart  was  normal. 

LtV'er.^-Fatty  in  17  cases;  gall-stones  in  7  (or  in  1(J  per  cent,  of 
these  44  cancer  necropsies)  ;*  nutmeg,  3;  cirrhosis,  3;  congestion,  3; 
sinall,  2;  clondv  swelling,  1;  and  multiple  angioma  in  1  case.  In 
only  a  single  case  was  the  liver  uormal. 

Spleett. — Large  and  congested  in  5,  very  small  in  2,  and  normal  in 
35  cases. 

Kidfieys. — Chronic  interstitial  nephritis  (small  and  granular  kid- 
**^}'8)  in  Itj  cases;  fatty  in  5 ;  renal  calculi  (uric  acid,  2;  ])lio8pi]atic, 
ID  m^;  congestion,  2;  acute  pyelitis  (associated  with  acute  cystitis) 
**ij  case;  clondy  swelling  in  1;  very  small  in  1  case.  In  18  cases 
^Ije  kidneys  were  normal. 

Gastrotnfestwal  Tract, — Acute  peritonitis  in  2  casps  (1  due  to  per- 
foration, 1  to  secondary  cancer);  gastric  catarrh  in  1  ca,se;  femoral 
^^mental  hernia  in  1 ;  ascites  in  1 ;  tiHtula  between  gall-bladder  and 
^arxlenum  (owing  to  blocking  of  the  common  bile  duct  by  a  cancerous 


•  With  regard  to  the  relaiive  frequency  of  gall-atouca  in  tlie  crtoceroiis,  of  2«1 
^SADcer  aecropslea  analysed  by  me  (in  which  no  hepatic  or  gastric  caiictTS  are  In- 
vaded), gall-Btooea  were  present  in  18,  or  in  6.4  per  cent.  ;  181  were  wnnitn,  witli 
^11-BtoneH  in  14.  or  in  7.7  per  cent.  ;  and  KM) -were  men,  witli  gall-fltoues  in  4 
cases.  Of  103  necropsies  for  malignant  cJiBease  at  St.  George's  lloapital,  analysed 
by  Muir.  gali-Htones  were  present  id  13,  or  in  12.6  per  c*:nt.  ;  of  fi7  men  in  7.9  per 
cent.,  and  of  40  wonen,  in  20  per  cent. 

Of  777  n  on -cancerous  necropsies — mostly  on  adults — at  the  Manchester  Inflrm- 
ary.  Brockbank  found  gall-Btones  in  34,  or  in  4.4  per  cent.  ;  of  228  necrupaiea  on 
females  Ihey  were  met  with  in  19,  or  in  7.9  per  cent.  ;  and  of  543  necropsies  on 
males  in  16»  or  in  2.9  per  cent.  It  would  thus  Bp|>ear  that  the  cancerous,  like  the 
tuberculous  and  the  insane,  arc  more  prone  to  gall-Btones  tlian  the  generality  of  the 
population  of  corresponding  age  and  sei,  although  in  a  less  degree,  Of  41  female 
brcoHt-cancer  necropsies  there  were  gall-stones  in  7,  or  In  16  per  cent.  ;  of  7fl  uterine- 
cancer  necropsies  gall-stones  were  present  in  5,  or  in  6.3  per  cent.  ;  and  in  53  necrop- 
sies for  cancer  of  the  tongue  and  mouth  in  males  gall-stonea  were  met  with  in  but  a 
sbglecasc. 
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growth  in  the  bead  of  the  pancreas)  in  1  case. 
trointestinal  tract  was  normal. 

Other  Lesions. — Uterine  fibromyomata  in  5  caseH ;  soft  polypi  of  tbi 
uterus  iu  3  ca>*i?8 ;  and  each  in  1  case — dermoid  cyst  of  the  ovary,  si 
parovarian  cvHts,  Hmall  multih>cular  ovarian  cystomata,  pyom< 
and  pyosalpinx  (owing  to  occlusion  of  the  tjs  uteri),  old  unuui 
fracture  of  the  neck  of  tJie  femur,  spontaneous  fracture  of  both  femi 
(part  of  general  frugilitas  ossium  unassociated  with  secondary  growtii)^^ 
cold  almce.ss  in  the  axilla  (on  the  Hide  opposite  to  the  cancerous  bro—t) 

In  144  uterino-eauccr  patients  the  following  non-CAncerous  morbii 
conditiouH  were  noted  when  the  patienta  first  came  under  obaervmlio& 

1.  Dementia  iu  4  cjinea,  bronchitis  iu  2,  arcus  senilis  in  2,  d 
ness  (extreme)  in  2,  capillaries  of  the  cheeks  unduly  obvious  in  2; 
each  in  1  ca.se — lupus^  freckles,  prolapsed  uterus,  xanthelaama  pikl 
bramm,  i)atollar  exostosis,  and  smallpox  scars. 

2.  In  137  cases  the  preinous  ht tilth  had  been  good  in  104  (with 
serious  illness  since  youth  in  70),  indifferent  in  21,  and  bad  in  12. 

The  following  fn-evious  disea^eti  were  noted  as  having  recurred  si 
childhood:   Rlieurnatic  fever  iu  13  cases,  typhoid  fever  in  9,  sum! 
I>nx  in  9,  bronchitis  in  8,  leucorrhcea  in  7,  dysijepsia  in  5,  hiemopt.^ir-' 
sis  in  4,  pleurisy  iu  4,  migraine  in  4,  pneumonia  in  3,  inflamuuition 
the  uterus  iu  3,  prolaiiae  of  the  uterus  in  3,  hemorrhoids  in  3,  chroaii 
rheumatism  in  3,  hemiplegia  in  2,  peritonitis  in  2,  erysiiH'las  in  2, 
psoriasis  in  2,  fistula  in  aiio  in  2,  and  each  iu  1  case — ei)ile|>8y,  | 
pitation,  abscess  of  the  neck,  abscess  of  the  breiist,  jaundice,  lupiu, 
necrosis,  enlarged  glands  iu  the  neck,  arthritis  of  the  knee,  cholera, 
and  I>oil8. 

3.  Pmt~mwtcm  eanmination  of  the  bodies  of  79  uteriue^oaaeff 
y)atiente  revealed  the  following  non-ciincerous  lesions,  etc. :  In  6B 
cases  the  general  comfit  ion  of  the  Imifff  was  noted ;  it  was  emacialed  in 
GO,  miiilerately  nourished  in  i\,  well  nourished  in  2;  saUownoas  wag 
noted  in  5  cases  and  jnirpura  iu  1  case. 

LnitfjK. — Old  pleural  adhesions  in  41  oases  (general,  22 — bolfa 
lungs  in  20,  the  right  alone  in  2;  in  16  cases  adhesions  confined  to 
the  region  of  the  apex— iKith  10,  left  4,  right  2) ;  emphysema  in  2-3; 
obsolete  tubercle  in  12  (lioth  apices  in  9  cases,  right  alone  in  2,  left 
in  1- -all  these  lesions  were  associated  with  old  pleural  adheaionM); 
bronchitis  in  7;  hypostatic  pneumonia  in  2;  hydrothorax  in  2;  ami 
each  in  1  case — broiicho]meumonia,  abscess  at  the  apex,  acute  pleuro- 
pneumonia, and  acute  pleurisy.     In  15  cases  the  lungs  were  normal. 

Heart.— SmixW  in  9  cases,  old  mitral  disease  in  9,  atheroma  of  tl»e 
aortic  arch  iu  fi,  old  disease  of  the  aortic  valves  in  4,  hy|x«rtrophy  of  the 
ventricles  (right  iu  2,  left  iu  1,  both  in  1),  dilatation  of  the  right  aide 
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in  3,  old  disease  of  tlie  aarictdoventricular  valves  in  3,  old  pericardial 

adhesions  iii  2,  acute  periuarditia  iu  2,  brown  atrofiliy  in  2,  fatty  de- 
generation in  2,  mitral  vegetations  (recent)  1,  milk-white  p&ich  on  the 
anterior  surface  of  the  right  ventricle  1.  In  44  ca«es  the  heart  was 
Dormal. 

Liver. — Fatty  in  21  cases,  nutmeg  in  7,  gall-stones  in  5,  small  and 
brown  in  %  amyloid  in  2;  and  each  in  1  case,  old  syphilitic  scamug, 
oonnestion,  thick  opaque  capsule,  and  cirrhosis.  In  40  cases  the 
liver  was  normal. 

Spleen. — Small  in  8  cases,  amyloid  in  4,  large  in  2,  pale  in  2.  In 
63  cases  the  spleen  was  normal. 

Peritonemn. — Pelvic  contents  matted  together  by  old  adhesions  in 
34:ca8efl,*  old  alxiorainal  peritoneal  adhesions  iu  10  cases,  acute  gen- 
©T^l  peritonitis  in  8  cases,  a-scites  in  1  case,  efFusinn  of  chyle  in  1  case. 
Urinttry  Organs. — Double  hydroue[)hrosis  with  atro[)hy  iu  52 
c^seg;  single  hydronephrosis  with  atrophy  in  7  cases  (iu5  the  opposite 
*ci(lDey  was  healthy,  in  3  diseased);  double  ]»yonophrosifl  in  H  cases; 
^iigle  pyonephrosis  (with  the  opposite  kidney  diseased  iu  all)  in  3 
*i<iH€s;  hydronephrosis  of  one  side  with  pyonephrosis  of  the  other  in  2 
*^«8e9;  double  chronic  interstitial  nephritis  in  leases;  acute  ne]>hriti8 
*^"f  one  kidney  with  chronic  nephritis  of  the  other  in  1  case;  1  c;i.sf» 
^»;h  as  follows — renal  cysts  (large),  cystic  adrenals,  deposit  of  urates. 
Xjl.T  cases  there  was  acute  cystitis.  In  every  case  there  was  exten- 
^•ive  renal  disease. 

Other  Lesions. — Uterine  fibromyomata  in  5  cases,  double  pyosal- 
^uni  in 4,  pyometria  in  3,  small  aneurysms  at  tliebase of  tlie  brain  iu2, 
*sinj^'le  hydrosalpinx  in  2;  and  each  in  1  case — single  j>yosalpiux,  nlo^r 
^f  the  rectum,  scar  of  the  old  gastric  ulcer,  and  cerebral  hemorrhage. 

The  Prevalence  af  Cancer  and  Its  Increase. 

In  the  course  of  organic  evolution,  some  tyi>e8  of  disease — ^like 
species — have  diminished  and  l>ecome  extinct,  whilo  otliers  have  in- 
creased and  become  more  prevalent.  In  corajiaratively  recent  times, 
plague,  typhus  fever,  leprosy,  ague,  and  dysentery  liave  almost  or 
quite  disappeared  from  this  country;   smallpox  and  other  zymotic 

•  Causing  intMiinal&lmirueiuni  in  8  cast*s,  Jia  follows :  ( 1 )  Tlicre  were  two  exceeding 
■null  conatrictfonsof  thegut,  onoflt  the  ilcura — six  inrhps  above  the  itcocjvrnl  valve — 
ami  the  other  at  the  sigmoid  flexure  of  thecolun  ;  both  din?  to  adhesions  (jF  tin- gut  to 
the  diseased  utt-nia.  (2)  The  body  of  the  tuterus  was  enormoiiftly  enlargt-il  ftinl  iiifil- 
tnted  with  cftncer,  compressing  the  lertiim  against  the  siicruin.  (;i)  At  the  brim  of 
the  pelvlg  the  aigmoid  flexure  of  the  colon  was  constricteil,  twisted,  and  ndhrreat  to 
tLe  left  ovary,  which  was  caiieeroua.  In  tliia  rasMj  tiie  rectum  also  was  coinprfss*  d— 
to  a  certain  extent— by  the  uteriuc  growth  which  had  invaded  its  anterior  whH. 


294 


WILLIAHB— CANCEB. 


diseases  have  greatly  [liminisiied ;  while  phthisis  and  other  ttiberctdo 
dise^ase  are  now  decidedly  on  the  wane.  On  the  other  hand, 
— a  disease  known  tei  have  existed  in  its  present  fomj  from  the  most 
mote  times  of  which  we  have  any  record — has  steadily  increased  dur 
in^  the  last  half-century,  and  is  still  increasing,  and  this  in  spite 
diminution  in  the  general  death  rate.  Among  the  few  other  morbi 
conditions  that  show  any  increase,  insanity  and  suicide  are  the  chie: 

Prior  to  1837,  when  the  registratiou  act  came  into  ofieration, 
have  no  reliable  information  as  to  the  prevalence  of  cancer. 

In  1840  it  caused  2,78<i  deaths,  the  proportion  being  1  in  5,546 
the  totiil  population,  1  in  129  of  the  total  mortality,  or  177  jier  mi 
lion  Hving. 

In  1H9G  the  deaths  due  to  it  numbered  23,521,  being  1  in  1,306 
the  total  population,  1  in  22  of  total  mortality,  or  764  per  miilii 
living. 

Thus  the  proportionate  mortality  from  cancer  is  now  more 
four  times  greater  than  it  was  half  a  century  ago.  Among  women  mz 
thirty -five  years  of  age  and  ui)WjirdH^  it  htta  increitsed  from  1  in  91  fc»i 
the  decennial  peritxl,  185 l-W,  to  1  in  12  for  the  periotl  1887 -8S 
From  the  extent  of  the  mortality  and  the  average  dunition  of  ili«  dtft- 
eaae,*  I  calculate  that  there  cannot  be  fewer  than  4o,0(X)  persons  now 
suffering  from  cancer  in  England  and  Wales;  whereas,  in  li'MO,  tl^ 
nnmljcr  was  only  about  5,500. 

In  this  res|>ect  its  |K>sitiou  is  luiique,  for  no  other  disease  can 
show  anythiug  like  such  an  immense  increase.  It  seems  certain  that 
if  unchecked  cancer  will  ere  long  become  one  of  the  commonest  dis- 
eases of  mrtdern  communities. 

In  illustration  of  this  subject  I  have  com[»ited  the  following  table, 
which  shows  the  increase  in  England  and  Wales  since  1840: 


Table  Showino  thb  Prevalkncb  of  Cancer  ajo)  its  Incrxajex  iv 
Enolakd  AST)  Wales. 


Tew. 


1840 
1850. 
1855. 

imo. 

1865 
1870. 
187R. 


ToUl 
population. 


15.780.813 
17.773,324 

1».»02,713 
21,145.151 
22. 51)1.810 
34.045.385 


ToUl 

de*thB. 


859.687 
368.005 
426.646 
422,721 
490.000 
515,320 
546,458 


ClUICM- 

dc«thi. 


2.786 
4,066 
6,016 
6.827 
7.023 
0.530 
11.886 


177 
370 
810 
843 
873 
424 
471 


Propoftkw  to 
populMloB. 


1  to  5.646 


3.579 
**  8.120 

-  2.015 
**  2.670 

-  2.861 
•*  2,121 


t  totSO 


*  Taken  at  the  law  estimate  of  two  years. 


II 

v5R 


25,714.288 
25,i»74,4»9 
2fi.418.80! 
26.770,744 
27  J  32, 448 
27.499,041 
27.B70.58e 
28.247.151 
38.038.804 
29, 015, 613 
28, 762. 287 
29.081.047 
20,405.034 
29.731,  H)0 
ao.  060. 763 
30,383.047 
80,717.355 


528,624 

401,937 
516, 6M 
523.897 

530,823 
522.750 
587.276 
530. 758 
510,971 
518,358 
562,248 
587.925 
559.684 
569.958 
498.827 
568.997 
526,727 


•fMimated  on  tbs  1881  censoB. 

Mere  increase  of  population  will  not  account  for  this  continuously 
progreesive  augmentiition  of  the  cancer  death  rate,  as  is  evident  from 
the  fact  that  its  rate  of  increase  has  proportionally  been  much  in 
exoeas  of  tluH;  and  there  is  far  too  much  uniformity  in  the  variations 
of  the  increments  of  increase  in  the  lonj;  succession  of  years,  to  Avar- 
rant  its  bein^  ascribed  to  improved  diagnosis  or  other  casual  error. 
Moreover,  the  increawe  has  not  been  confined  to  one  or  a  few  parts  of 
the  body ;  but  it  has  involved  them  all — on  the  whole  without  any 
considerable  disturbance  of  the  normal  proportionate  localisation 
ratios. 

Again,  aa*I  have  previously  indicated,  the  increase  has  been 
diffused  over  the  whole  country,  iuHtead  of  being  limited  to  certain 
areas  only ;  so  that  those  parts  that  formerly  had  the  highest,  lowest, 
and  average  cancer  death  rates  still  preserve  their  distinction  in 
these  respects,  although  the  cancer  mortality  has  everywhere  aug- 
mented.    There  can,  therefore,  be  no  doubt  as  to  its  reality. 

The  attempt  to  explain  the  increasing  cancer  mortality  as  due  to 
the  average  age  of  the  population  having  advanced,  and  the  conae- 
<|aent  liability  of  greater  numbers,  will  not  bear  critical  examination; 
for  the  saving  of  life  in  modem  times  has  been  mainly  confined  to 
e*rly  years.  The  death  rates  of  males  over  thirty -five,  and  of  females 
over  forty-five,  have  remained  stationary  or  ju;tiially  increased ;  while 
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the  unml)ers  tLat  attain  old  age  liave  decreased.     Tbis  heavj  mot 
tftlity  lit  post- meridian  age«  ia  no  donlit  largelN'  due  tu  th«»  Hurvl 
iu  uu^monted   uumbera  of   weakly  lives,   artiticiuUy    jiroloti^s't'd   i  . 
improved  coDdltious  of  existence;  but  not  more  than  a  smnll  fnu*tin 
of  the  increased  cancer  niortiility  can  be  thus  acoonnted  for 
as  I  have  previously  njontiouL'd,  it  ia  a  mistake  to  assume  tluU 
crtpascd  cancer  mortality  is  a  necessary  corollary  of  the  anrvit*! 
aiigraentod  nunil)ers  to  tlie  cancer  aj^e. 

The  returuH  for  Scotland  eithibit  a  similar  iooreaae,  as  is 
by  the  following  figureti : 

Ouoer  dMCkna*  nr 
nltlkMi  llvtes. 
1861  to  05 404 

1866-70  48S 

1871  "   75 468 

1876  "  80 004 

1881   "   ST) MO 

1880 610 

1899 670 

Id  moat  civilised  countries,  where  statistical  records  liavo 
kept,  aoniBwhat  similar  increases  have  been  olwen'oil. 

The  fullowiug  table  ahowa  the  increase  in  the  United  States*  d 
ing  the  deceunium  ]8H(>-5)0: 


Ymu-. 


1880. 
18IM. 


Tntol 

pcvpulation. 


50.155.788 
62.632.2d0 


TotAl 
dMithm. 


756.893 
876. 5il 


Aemih*. 


14.848 

20.964 


PrfcportioB  to 
po|niU.ik)ti. 


1  in  S.3t0 
I  -  2.9M 


PropoctlcNi 
totouii 


1  to  51 
1-41 


SM 

911 


In  Auatndaaia  cancer  is  also  increaaing  in  prevalence. 

The  New  S«»uth  Wales  ruucor  mortality  iu  iS-So  was  2.67  per  10,000 
living;  in  1890  it  had  increased  to  3.92,  and  iu  1894  to  5.16.  MulUna 
gives  the  following  table  in  illustration  of  this  subject:* 


1>KAT«». 

1U1«. 

FenuklM. 

lUI..  ^^-...^ 

1870-74 

1875-79 

18H0-84 

415 
609 
683 
950 
1.045 

999 
871 
486 
798 
869 

989     94S 

287  .  tm 

1 H8-V-89 ' 

948    sn 

1890-d3 ,,.... 

416     4M 

*Among  the  blacks  of  Uio  UuiteU  SUtet  roallgaatit  disease  La  reporlcd  lo  1. 
been  c^mpanitively  rare  prior  to  tlio  nlx>Ution  of  glnvery  ;  but  since  tbco  the  lUbl 
to  It  has  ticen  ateadiiy  iucreui»ing.  ao  that  among  modem  negroes  it  ia  fairly  coau: 
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In  Victoria  the  cancer  mortalitv  in  1871-80  was  3.71  per  10,000 
living;  in  1882-86  it  was  4.7;  aud  iu  1891,  5.5. 

In  New  Zealand  the  increase  was  from  3.26  iu  1877-88  to  4.4  in 
18^1.  Acoordiii^'  to  Pell,  the  nuiuliBr  fif  deathn  from  cancer  in  1897 
^•"tta  more  than  double  what  it  had  been  five  jears  previously,  although 
ti^e  population  had  increased  by  le.ss  than  one-third. 

There  ha«  a!«o  been  some  increase  ot  the  disease  in  Tasmania  and 
in  South  Australia. 

In  the  Netherlands  the  increase  was  from  4.9  i>er  10,000  liviug  in 
1S67-79  to  0.5  in  1884-88;  iu  Prussia  fiom  3.1  in  1881  to  3.8  in  1887; 
^aa«i  in  Italy  from  4.2  in  1887  to  4.9  in  18%. 

In  Norway  the  cancer  deaths  inureasBtl  from  32  per  1,000  of  the 
tc>t»l  mortality  in  1877  to  GO  per  1,000  in  1886-87, 

In  the  chief  cities  the  disease  baa  likewise  increased. 
The  London  cancer  death  rates — per  milliou  living — for  the  last 
••■^^ree  deceunia  are  as  follows: 

Persons.  Males.  Fenmlea, 

1861-70 487      285      664 

1871-80 854      853      793 

188l-«0 688      504      843 

The  Paris  cancer  mortality  increased  from  1  in  30  of  the  total 

^j^aths  in  1875  to  1  in  24  iu  1889  and  to  1  in  19  in  1894.     In  1865  the 

■^aris  cancer  mnrtality  was  8.4  jjer  10,000  living;  in  1870,  9.1;   in 

^S80,  9.4;  in  1885,  9.8;  aud  iu  1890,  10.8,  at  which  fi^jure  it  stiU 

'^tood  in  1897.     Dr.  J.  Ifertillou  kindly  supplied  me  with  these  data. 

The  New  York  cancer  mortality  increased  from  520  per  miUion 

liring  in  1885  to  628  in  1890;  that  of  Philadelphia  from  440  in  1872- 

76  to  658  in  1890,  etc. 

In  all  the  above  instancsa  the  augmented  cancer  mortality  has 
coincided  with  itri>)UfTes8ive  population,  increased  national  wealth, 
diminished  pauperism,  and  marked  improvement  in  the  general  well- 
being.  It  seems  to  me  impossible  to  regard  these  coincidences  other- 
wise than  as  the  result  of  cause  and  efffX't. 

It  accords  with  this  view  that  in  Ireland — where  less  favoralile 
conditions  have  prevailed — the  cancer  death  rate  has  been  much  lower 
than  in  either  of  the  sister  countries;  and  for  many  years  it  has 
shown  no  such  marked  increase  as  in  the  latter,  as  is  shown  by  the 
subjoined  figures : 

Per  mQlloa  Uriag. 

1878 890 

1874 880 

1877 8S0 

1878 800 

1879 340 

1880 B40 
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1885 

lam 

1887 

188a 

1889 
1800 
1891 
1893 
1893 


4.934,942 
4.889.498 
4.837.818 
4.777,584 
4.7S0.660 
4.688,463 
4,681,248 
4,638.169 
4,615.312 


ToUU 


90.713 
87.293 
88.685 
85.892 
82,908 
85.8S0 
85.999 
90,044 
82.821 


Cancer 
dcMths. 


1.935 

2.029 
2.067 
2.003 
2.134 
2,145 
2.168 
2.221 
2,280 


r 


A  remarkable  ffict  about  the  imcreasin^;  cancer  mortality  of  Q 
Britaiu  is  that  it  has  affected  males  to  a  much  Ki'^ater  extent 
femaleH. 

In  the  decennium  1871-80  the  increase  for  males  was  62  per 
whereas  for  females  it  oul.v  amounted  t<^  43  i^r  cent. ;  in  the  su 
ing  deceimium,  18Hl-i>0,  tlio  increase  for  males  was  78  |>er  cent., 
compared  with  42  per  cent,  for  females.     In  further  illustration  of  i 
subject  I  have  compiled  the  following  table : 

Table  SaowtNo  tuk  KsLATtrc  Incrkabk  of  Cancer  Akoko 
AHD  Fkhales. 


Period. 

1861-60 

1861-70 

1871-80 

1881-Bl 

1891-95 

I8tf0 


Ualecimcrr 
death  rmt*. 


196 
244 
816 
480 
547 

ei8 


Feniate  uauoer 
d^«lth  rftt«. 


434 


789 

868 
901 


In  1896  the  male  cancer  death  rate  was  fil8  j>er  million  lining, 
whereas  that  for  fomalea  waslHJl,  the  sex  ratio  being  1  male  to  1.4 
females:  1  male  died  of  cancer  for  every  29  male  deaths,  and  1 
female  for  every  17  feinal©  deaths. 

Thus  while  the  cancer  mortality  among  males  since  1861-70  h«a 
increased  153  per  cent.,  the  increase  among  females  has  been  only  74 
]yeT  cent.  It  seems  to  mo  probable  that  this  -undue  incidence  of  the 
iucrca.siDg  cancer  mortality  on  males  may  bn  ascribed  to  the  fact  that 
of  late,  &a  the  result  of  urbanisation,  the  conditions  of  life  for  men 
have  come  to  resemble  more  cloHcly  those  for  women  than  heretoian. 
Excess  of  food,  with  want  of  proper  exercise  and  changeil  STtnooad- 
ings,  are,  I  think,  its  chief  causative  agents. 
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It  ia  worthy  of  note  tliat,  ft»r  buth  sexes,  the  jiercentage  of  cancer 
deatiis  al)ove  fifty -five  is  gipattu-  tliau  it  used  t*>  be;  aud  a  lar^^er  pro- 
I»ortiou  of  the  mule  deaths  otx'iu'a  after  sixty -five  thiiu  of  the  female 

The  gtute  of  atfairH  I  Iiave  just  set  forth,  is  of  such  grave  import 
"U^Ht  every  civilised  uatinn  ou^^lit  at  once  to  institute  special  iiive8ti^?a- 
ttous,  for  the  purpose  of  deterniiuing  tlie  beat  meaus  ot  combating 
tXie  disease. 

In  this  crmuection  attention  should  bo  given  to  the  remarkable 
*i©oline  in  the  dt^ath  rate  from  phthisis  aud  other  tuberculous  iliseases, 
■^laat  has  coinciiled  with  the  great  iucreaj^e  in  the  caucer  mortality ; 
**~>i"  wbilo  the  latter  has  more  than  quadrupled  during  the  last  fifty 
^«^rs,  the  former  has  diminiahed  by  more  than  one-half.  TIib  lai'st 
^^oertaiued  cancer  death  rate  is  the  highest  on  record,  while  that  fron) 
•••'.Ijercle  is  the  lowest.  The  subject  is  further  illustrated  by  the  fol- 
**>Mring  data: 


Table  Showinq  thr  Decenjjial  Mortalitv  tkk  Mu-MnN  Livujn  fuum 
Casckk,  Phthisis,  and  (Jtiikk  Tubekcui,oi;«  Dthkakeh. 


]  881 -70. 

Cancer 384 

PhUiisis 3.475 

Other  tutHTCuloufldiaeafles.        765 


im-w.  tt«i-oo. 

468  680 

2,  lis  1.724 

747  68fi 


Thia  tendency  is  still  in  full  force,  for  in  1891)  the  death  rate  from 
•Pulmonary  tubercle  was  only  1,J-J07  per  million,  the  lowest  ever 
**^3corded;  whereas  the  cancer  mortality  for  the  same  year  was  the 
^^ighest  ever  recorded  (764  per  million).  I  regard  thia  decline  in  the 
T'irevalence  of  tuberculous  disease  as  the  outcome  of  improved  hygienic 
^^onditions,  due  to  that  augmcutf'd  prosperity  which,  I  have  endeav- 
oured to  show,  by  its  action  in  another  direction  is  also  responsible 
for  the  increased  cancfr  raortAlity. 

It  seems  to  me  exceedingly  probable,  from  considerations  derived 
trom  the  study  of  the  family  history  of  caucer  patients,  that  a  large 
^>roportion  of  those  thus  saved  from  tubercle,  eventually  perish  of 
^'aiicer  and  insanity ;  and  I  think  the  increase  in  the  latter  diseases 
largely  been  brought  al>out  in  this  way, 
[What  are  the  determining  causes  of  these  extraordinary  occur- 
rences? Considering  the  cnm])lexity  of  the  subject  aud  the  imper- 
f»?ction  of  our  knowledge,  categorical  answers  to  such  ijuestiona  can 
hardly  be  expected.  Nevertheless,  I  need  not  be  deterred,  on  this 
account,  from  formulating  such  explanatory  conceptions  as,  after 
Cftreful  study  of  the  subject,  seem  likely  to  be  useful. 

At  the  outset  I  may  as  well  state  my  conviction  as  to  the  improba- 
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bility  of  tlie  increase  being  directly  ascribabia  to  any  single  caoflatiio 
factor. 

It  is  generally  agreed,  that  the  stability  of  the  e<iiiilibrati()n  of  the 

couHtitueut  elements  of  lining  botlieB,  is  more  profoundly  iitfected  by 
sudden  and  violent  changes  in  the  environment,  than  by  auy  other 
group  of  circnmntancea.  The  invariable  tendency  of  such  chaDgwift 
to  render  the  organisma  that  survive  them  more  plastic ;  that  is  to  say, 
more  prone  to  deviate  from  the  normal  routine  of  growth  and  devel- 
opment. The  natural  history  of  cancer  shows  that  it  is  a  diaease 
belonging  to  this  category.  In  this  connection  the  great  proclivity 
to  cancer  shown  by  immigrants  into  the  United  States  and  Auatinlia 
— to  which  I  hiivo  previously  called  attention — is  of  int^erest. 

The  last  half  century  has  witnessed  the  transition  of  miUioufltA 
people  from  the  agricultural  to  the  indxietrial  mode  of  life;  this  stti* 
pendous  vicissitude,  suddenly  precipitated,  undoubtedly  constitute* 
one  of  the  most  profound  and  far-reaching  environmental  changes  tb-*' 
the  human  race  has  ever  experienced.     I  believe  that  the  increase  ^ 
cancer  has  Kprung  out  ttf  imimlses  thus  determined. 

One  of  the  most  potent  and  widespread  effects  of  the  conditions  ^^ 
life  iuciilental  to  iudustrialitim,  on  the  health  of  those  involved  in  V^^ 
influence,  is    its   tendency  to   induce   certain   degenerative   chang^^^ 
which  render  those  affected  incai»able  of  properly  resisting  tube^^^' 
culons  and  other  morbid  excitations.     It  will  probably  be  found  tba^^' 
thesft  changes  ultinjately  de[)end  upon  defective  cellular  metalx^lism    -^' 
and  I  believe  this  is  the  common  root  whence  spring  such  diverst.^ 
morbid  manifestations  as  tubercle,  cancer,  and  insanity. 

In  times  of  great  i>rosperity — such  as  those  with  which  we  ar^^^^^ 
here  concerned — the  evil  effects  of  industriid  conditions  of  life  are,  to^^^-^ 
a  certain  extent,  mitigated  by  sanitation,  gocxl  feeding,  etc.     Thua^^^ 

many  of  those  who  have  acfjuired  morbid  predisi>osition,  neverthe-- ' 

less  escape  destruction.     It  would,  however,  lx>  a  great  mistake,  on    ^^ 
this  account,  to  regard  sncli  persons  as  being  normally  constituted;      ^ 
their  degeneracy  is  none  the  less  real  because  it  is  not  obviously 
manifest.     Accurding  to  my  l.>elief,  it  is  from  these  persons  and  their 
descendants  that  the  ranks  of  the  great  cancer  army  are  being  con- 
stautly  Ti'iTuited. 

This  view  of  the  question  throws  an  interesting  sidelight  on  the 
curious  panulox  that  a  high  cancer  mortality'  is  an  indicatit 
sanitation — in  which  there  certainly  is  some  truth. 

Probably  no  single  factor  is  more  potent  in  determini 
break  of  cancer  in  the  prediMposed  than  high  feeding, 
no  doubt  that  the  greed  for  food,  manifested  by  m 
is  altogether  out  of  jirriportion  to  their  present  re 
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llMiifiatiozis  point  to  the  gluttonous  cousuiuption  of  meat^  which  ib 
STxch  a  characteristic  feature  of  the  a^e,  as  likely  to  be  specially 
li^umful  in  this  reHpeot. 

Statistics  show  that  the  consumptiou  of  meat  has  for  many  years 
l>een  increasing  by  leaps  ajid  bountls,  and  it  has  now,  as  I  have  before 
stiateJ,  reached  the  totid  ol  on©  hundred  aiid  t!iirty-oue  j^ounda  per 
l««ad  per  year,  which  is  more  than  double  what  it  was  half  a  century 
a^o,  when  the  conditions  of  life  were  more  compatible  with  high 
feeding.* 

When  exoessive  quantities  of  such  highly  stimulating  forms  of 
UntrimeDt  are  ingested  by  peraons  whfjse  cellulsir  metabolism  is 
'iefective,  it  seems  prolmble  that  there  may  thus  be  excite<l,  in  those 
Piitts  of  the  body  where  vital  processes  are  still  sictivo,  such  excessive 
*tid  disorderly  cellular  proliferation  as  may  eventuate  in  cancer. 

No  doubt  other  factors  ct*6i>erate,  and  among  these  I  should  be 
*«peciaUy  inclined  to  name  deticieut  exercise  and  probably  also  de- 
ficiency in  fresh  vegetable  ftx>d. 

Such  influences  as  are  comprised  under  the  terms  of  alimentation 
and  domestication  seem  t^)  me  to  be  of  i>nramount  importance  in  the 
etiology  of  cancer. 

It  follows  from  the  foregoing  that  the  tendency  to  cancer  may 
be  increased  by  unsuitable  modes  of  living,',  aud  vice  vem<i.  Hence, 
as  I  have  elsewhere  pointed  out  ("  Diseases  of  the  Breast,"  London, 
1894),  if  we  wish  to  mitigate  the  prevalence  of  this  disease,  we  must 
first  of  all  seek  out  those  environmeutal  conditions  that  favor  its  de- 
velopment; aud  by  avoiding  these  we  shall  then  be  able  to  effect  our 
object.  It  well  may  be  that  we  shall  even  eventually  succeed,  iu  this 
way,  in  completely  suppressing  the  disease.  This  desirable  consum- 
mation is  far  from  being  bo  hopeless  and  remote  as  is  usually  be- 
lieved. Pathologists  should  therefor©  concentrate  their  attention  on 
this  aspect  of  the  subject,  aud  I  am  coD%'iiiced  that  their  exertions 
will  not  be  in  vain.  I  have  already  indicated  some  of  the  chief  lines 
along  which  such  investigations  should  jtroceed.  In  my  opinion,  it 
is  only  by  jirogress  thus  directed  that  the  cure  of  cancer  is  ever 
likely  to  be  effected. 


*Id  the  middle  ages  a  man  was  conaldered  to  bv  in  cosy  circumstances  who  could 
procure  frcali  meat  f«ir  Ins  dinner  once  a  week.  In  nmiiy  British  workhousea.  to  this 
dav,  the  meat  allowanre  is  uot  much  in  cxccM  r>f  tliis.  HtThivora  nre  said  to  be 
anusually  prone  to  tuberck' :  and  CRrnivora  to  hf*  rornpftrntiv(?ly  but  little  sitliject 
to  it.  It  baa  been  maiDtnineil,  when  ntcat  forma  too  email  a  proportion  of  Che  diet 
of  human  Wings,  timt  tuberete  is  apt  to  superrene. 
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PATHOLOaiCAL  ANATOMrT. 

The  Biological  Distribution  of  Cancer  and  Other 
Neoplasms. 


Considering  the  great  advances  lately  made  in  most  branchea  of 
biol<»Ky,  tbe  comparative  Btagnalion  of  pathology  is  a  surprisii]^  and 
regrettable  anomaly  j  and  I  suppoHe  no  ]}art  of  pathology  is  in  a  more 
backward  and  neglected  condition  than  that  which  comprises  compar- 
ative pathology.  Notwithstanding  their  excellent  opiwrtnnities, 
veterinarians  Lave  hitherto  contributed  very  little  to  the  advancement 
of  the  science  of  the  diseases  of  animals. 

Morphological  and  physiological  processes  being  similar  in  th* 
animal  world  and  in  niaukintl,  it  is  only  reasonable  to  supiwse  thB* 
patJiolngical  i)r(>cesses  mil  also  mauifcHt  a  certain  similarity.     Froi*^ 
what  is  known  of  the  diseases  of  animals,  this  sapposition  appea*^ 
to  be  fnlly  justified;  at  any  rato,  so  far  as  tumors  are  concerned,  ** 
has  I  wen  ascertained  that  the  analogy  holds  good.     Hence  in  study" 
ing  the  etiology  of  malignant  and  other  neophisms,  it  is  important  t-^"^ 
recollect  that  they  are  not  peculiar  to  maukintl,  nor  even  to  animals     ■* 
for  it  seems  jirobable  tiiat  such  growths  may  arise,  under  certaic^ 
conditions,  in  any  multicellular  animal  or  vegetable  being. 

In  a  state  of  nature  these  abnormalities  hardly  ever  occnr.  It  i^* 
exclusively  among  domesticated  varieties,  or  those  that  have  bee 
kept  long  in  confinement,  that  tliey  are  met  with.  Even  under  such 
circnmstfiuces,  malignant  epithelial  neoplasms  are  of  rare  occurrence 
in  the  animal  Avorld,  as  cora]>artHl  with  mankind;  however,  cases  have 
lieen  met  mth  in  moat  of  our  domesticated  animtds,  especially  in 
dogs,  horses,  pigs,  and  cats,  and  in  tame  rats  and  mice.  The  mam- 
mary glands  of  many  feiiialo  animals  are  li!d>le  to  lie  thus  affected. 

The  following  examples  have  lately  lieen  recorded:  a  large  cancer- 
ous tumor  of  the  manmiary  glnnd  of  a  mare,  containing  cartilaginous 
and  oHseouH  Htructures,  by  Scott;  a  large  cancerous  cystic  tumor  of 
the  mfunina  of  a  bitch,  b}-  Batt;  a  multilocnlar  cystic  tumor,  with 
iiitrucystic  growths,  from  the  mamma  of  a  bitch,  by  Sibley  ;  cancer  of 
the  iiijimiiia  of  a  cut,  Viy  Spencer;  squamous  epitheli<mia  of  the  penis 

of  a  IxirsG,  by  Fatteson;  cancer  of  the  testis  of  an  Itr'" "^ 

(Museum  of  the  Eoyal  College  of  Surgeons) ;  malign" 
horsH,  with  widesi)read  disHeminatitm,  by  Hutchin 
tmwtate  of  a  dog,  by  De  Eonville;  columnar  epi 
of  a  dog,  by  Silcock;    cancer  of  the  pituitary 
boon,  by  Goodhart, 

]\Inch  commoner  and  more  widelv  diffu 
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which  hare  beeu  met  with  in  nearly  all  classes  of  animals,  from  fiwli 

Dl>wurdB;  but  they  oftenest  occur  among  the  ordinary  domeaticated 

animals,  e.g.,  dog,  horse,  cat,  cow,  sheep,  common  fowl,  etc.     Male 

dcagB,  horses,  asses,  and  pigs  are  ptirticiilarly  liable  to  sarcoma  of  the 

te«tia.     Horses  are  also  subject  to  psammomata  of  the  brain,  of  which 

Sonndby  has  described  an  example.     Another  form  of  tnraor  to  which 

lioraes — especially  those  of  white  or  gray  color— are  prune,  is  melar 

noma — the  region  of  the  anus  or  root  of  the  tail  being  the  part  usu- 

aUy  a^ected.     Other  sitnalions   in  which  melanotic  growths   have 

l>een  observed  in  these  animals  are  the  vulva,  acapnlar  regicm,  skin, 

*iillA,  and  lungs.     In  the  Hiinteriau  Museum  there  is  a  specimen  of 

^nelauoma  of  a  white   cow's  udder  (No.  459,   Pathological  Series), 

^oet  of  these  melanotic  growths  in  horses  are  of  a  chronic  nature," 

*«»d  comparatively  Iwnignj   but  occasionally  they  manifest   all  the 

Properties  of  malignancy,  with  widespread  dissemination. 

Ac<'ording  to  Raver,  carnivorous  animals  are  more  prone  to  malig- 
*^^Ut  disease  than  herbivorous  ones ;  whereas,  with  re^ijard  to  tubercle, 
^^  relative  liability  is  just  the  converse.  In  this  connection  it  is 
**<^teworthy  that  monkeys  manifest  very  little  tendency  to  neoplasms, 
**^^ignant  or  otherwise ;  whereas  of  domestic  animals  dogs  are  far 
***^re  fre<[uenHy  affected  than  any  others. 

Of  39  malignant  tumors  in  dogs,  tabulated  by  Gadiot  and  Boger, 
*<ie  mammary  gland  was  the  seat  of  the  disease  in  18—11  were  can- 
^^rsand  7  sarcomas  (3  chondroid  and  2  osteoid)  ;  in  3  cases  the  testis 
^»B  aflFected,  and  in  3  the  bones  of  the  face.  Of  5  malignant  tumors 
**i  borses  tlie  seat  of  the  disease  were  the  manmia  (2),  the  testis,  the 
^^tf-e,  and  the  stomach. 

The  following  instances  of  sarcoma  have  lately  been  reported :  in  the 
^*3wer  jaw  of  a  horse,  by  Lediard ;  in  the  upper  jaw  of  a  hoi-se,  by  Pike ; 
^>etro|^ieritoneal  lymphosarcoma  of  a  dog,  by  Spencer;    (jeritrncheal 
Sarcoma  of  a  dog,  by  Spencer ;  sarcoma  of  the  palate  of  an  otter  hound, 
V>y  licdiard;  intraabdominal  lymphosarcoina  of  a  marsupial,  by  Eve; 
■  Anuidle-celled  sarcoma  of  the  head  of  a  dog,  by  Creightou;  alveolar 
P^^iflBboma  of  the  thonu-ic  region  of  a  plover;  a  large  cystic  myxoma 
attached  to  the  colon  of  a  sheep,  l)y  Sharp ;  melanotic  sarcoma  of 
the  foreff)ot  of  a  dog  (Museum  of  the  Royal  College  of  Surgeons). 

Fibromas,  enchoudromas,  and  osteomas  are  as  common  and  ns 
widely  diffused  as  sarcomas. 

Co<iI>er  has  lately  described  a  case  of  fibroma  of  a  cow's  udder ;  and 

81iattock,  fibroadenoma  of  the  mammary  rudiment  of  a  male  i>ied  rat. 

Mammarj*  fibroadenoma  of  female  dogs,  cats,  etc.,  is  fairly  com- 

mnn;  and  enchoDdromatous  mammary  gr<nvtlm  pro  much  oftener  met 

with  in  these  animals  than  in  muiikiiKb 
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Adams  and  Langlois  have  recently  rei)orted  examples  of  mamnifliTi 
enclioudrumatM  aud  oeteomuta  in  bitches;  and,  as  pointed  nat  bj 
Virchow,  growths  of  this  kind  are  often  associated  with  maliguan 
disease. 

Fatty  tumors  are  occasionally  seen  in  domesticated  animals,  bucI 
as  the  ox,  horae,  sheep,  and  fowl. 

A.  J.  ^Villiams  has  described  a  large  retroperitoneal  lipoma  of 
terrier  dog. 

Cysts  occur  frequently  in  most  domesticated  animals^  their  con 
monest  situation  being  in  the  ovaries ;  Slater  has  met  with  an  ovaiis 
tumor  in  a  pheasant.  An  example  of  teratoma  of  the  si>henoid  rBgi< 
in  a  calf  has  lieeu  described  by  Windle. 

'  I  am  nut  aware  that  any  true  neoplasm  has  hitherto  been  dem< 
strated  in  an^-  invertebrate  animal ;  but  the  pathology  of  the  inver 
brata  aud  of  the  lower  vertebrata  is  ]>ractically  terra  inciyjnita. 

That  vegetjible  organisms,  such  as  trees,  are  liable  to  be  affeci 
by  malignant  and  non-malignant  neoplasms,  I  have  showTi  in  my  wc 
on  the  "Principles  of  Cancer  and  Tumor  Formation/'  London,  18^ 

The  Initial  Seats  of  Neoplasms  and  Their  Relative 

Frequency. 

In  this  section  I  proijose  briefly  to  set  forth  some  of  the  results 
a  statistical  investigation  as  to  the  initial  seats  of  neoplasms ;  a 
then  to  make  paaaing  reference  to  the  bearing  of  the  facte  thus 
Tealed,  uu  certain  asjiectsi  of  the  question  of  histogenesis. 

All  atialysis  of  18,fr24  jiriraary  neoplasms  of  all  parts,  in  patiei 
of  both  sexes,  consecutively  under  treatment  at  four  large  Lond 
hospitals,  yields  the  following  results: 

Tahlj:    I. — A.  Showing   Relative  FRKqrf;NCT  ok  thk  Nkoplastic  Procesr 
ITS  Cniiii'  Seats  in  Botu  Skxes  (Bassd  on  18,83+  Caseb). 

Per  cent. 

Uterus , 192 

MamnitB 17  5 

Bkia 9. 4 

Connective  tissue  (general ) 7.7 

Tongue  and  mouth 8.3 

Ovary 5.8 

ExteniHl  genitalia 5. 1 

Bones  (fx.  mnxiniv) 4,0 

Beclum 3.3 

Maxilla' 3.9 

StMUiHilr 2.6 

LowiTlip  2.6 

All  oUier  J.T.ilities 13  6 


THE  INITIAL  SEATS  OF  NEOPLASMS  AND  THEIR  RELATIVE  FBEQDENt 

a  SbOWIKQ  the   IlELATn'E   FREQUENCY   OF   THE    NEOPI.ABTir    PbOCEW 

Chief  Seatb  in  Mai.kh  (Daseu  on  4,B57  Cawes). 

Par  c«nt . 

Skin 16.4 

ToDgue  aod  mouth 15.9 

Connective  tissue  (general) , 9.1 

Lips 7.3 

External  'genitalia 6.1 

Bonea  (&r.  maiillse) 6. 1 

Reclura 6.0 

Stomach 4.8 

MaiilliE 8.9 

Brain S.4 

(Eaopbagiu 8.1 

T^tes. . 8.a 

Mamnue 0.5 

Prostate 0. 8 

All  otlier  localities 16.9 

100.0 


C.  Siowrao  THE  Relatite  Freqitenct  or  the  Neoplabtic  PROcEse 
CHiEr  Seats  en  Femai.kx  (Baski>  on  li.2"27  Cases). 

Per  cent. 

Uterua 28,7 

Mammse.. 26.0 

Ovaries 8.7 

Connective  tissue  (geiicml} 0,9 

Stin 5  9 

External  genitalia. 4.6 

Bonea  (c-r.  maxillaR) 2.9 

Rectum 3.5 

Maxillas 2.4 

Tongue  and  mouth 1.6 

Brain , 1.4 

Stomach 1.3 

Liver 1.2 

All  other  localitiea 5.  N 

100. 0 

A  noteworthy  feature  in  connection  with  these  analyse 

P"^«t;  frecjuency  with  which,  iu  females,  the  rofjrodiU'tive  c 

'iterus,  TiiainmiE,  ovaries,  et<'. — are  attacked;  in  fju-t,  nearly 

I*^r  cent,  of  all  neoplasms  in  women  arise  from  those  orji^ans. 

Tlje  very  ^I'^f)'^  frequency  with  wLich  the  uterus  ami  nun 

^ettpil  is  particularly  striking.     From  Hie  fact  tliat  Ix»t3i 

parts    are    subject    to    reraarkable    postemlinouic    (lc'\olfl 

chanjreft,  it  may  l)e  inferred  that  they  are  normally  rich  in  eel 

*ttl]  retain  much  of  their   embryonic  capabilities  for    groi 

development.     It  is  probably  owin^'  to  this  ppcnliarity  that  the 

Dincli  more  iirf)U6  to  originate  neoplasms  than  other  parts  of  ii. 

Vol.  XVII.— 20 
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In  favor  of  this  view  it  may  be  urged  of  neoplasms  in  general  thai 
they  arise  from  archiblastic  (ei>ithelial)  stroctures  much  more  fre- 
quently than  they  do  from    parablastic   (connective    tissue)   oim. 
Thus,  of  these  13,824  primary   ueopIasmB,  72  per  cent,  originated 
from  the  archiblaet,  and  only  28  per  cent,  from  the  parablaat.    "Sm, 
of  all  the  tissues  of  the  body,  the  archiblastic  ones  have  on  the  whole 
departed  less  from  the  primordial  type  than  any  others ;  hence  their 
cells  still  retain  their  primitive  powers  of  growth  and  reproduction  in 
a  higher  degree  than  othera.     It  is  to  this  that  I  attribute  the  greater 
proiieuess  of  archiblastic  tissues  to  originate  neoplasms  under  patho- 
logical conditions. 

Among  the  parts  in  which  neoplasms  very  rarely  arise  are  Lighlv 
specialized  structures  in  general,  such  as  the  heart,  large  blood-ves 
Hela,  muscles,  tendons,  ligaments,  spleen,  urethra^  ureter,  spinal  cord 
nerves,  etc. 

It  is  also  noticeable  that  obsolete  structures  very  rarely  take  oJ 
the  neoplastic  process;  e.g.,  the  male  breast,  auprarenals,  chtoris 
thymus,  intervertebral  discs,  membrana  nictitans,  uterus  masculinue 
Meckers  diverticulum,  vermiform  appendix,  urachua,  coccyx,  oscen 
trale,  sesamoid  bouea,  etc. 

Herein  is  further  evidence  in  favor  of  the  view  I  have  advanced 
thiit  iieoptasms  are  most  prone  to  arise  in  the  sites  of  greatest  pos't 
embryonic  developmental  activity. 

Throughout  the  body  malignant  neoplasms  occur  with  greater  rel 
ative  frequency  than  non-malignant  ones;  I  have  found  the  ratio  t- 
be  (j4  jier  cent,  of  the  former,  to  3()  per  cent,  of  the  latter. 

Of  my  13,8*24  ueoplasms,  7,297  were  cancer — males  2,669,  anc 
females  4,628 — which  were  distributed  as  follows : 

TaB],E  II. — SnOWTNO  TUB   LOCALIHATION   OF  CaNCER  IN  MaLES  AKB  FbMALBS  0? 

THE  Percentage  Basis. 


Females  (4, 628  Cases)  . 

Per  cent. 

Breast 40. 3 

Uterus 34.0 

Rectum 4.3 

Skia 4. 1 

Exturnal  genitalia 3.4 

Stumacli 2.8 

Liver 2,5 

Tongue  and  mom li 2.18 

Intestines 1,06 

CEsopbngua 0.70 

Lip 0.06 

All  other  localities 4.60 

100. 


Males  (2,660  Cases). 

Per  ceo' 

Tongue  and  moutii M. 

Skin 14 

Lip 18. 

Stomach 8, 

Rectum 7. 

External  genitalia & 

fEsopbagus 6 

Liver 4 

Intestines 1 

Broast 0 

Prostate , fl 

All  other  localities 12 

lOA 


THE  IMTIAL  SEATS  OF  NE0PLA8MS  AND  THEIE  RELATIVE  FREQUENCY. 

Thia  shows  that  40.3  per  cent^  of  ail  cancers  in  females  are  of  the 
niAmmffi,  and  34  per  cent,  of  the  uterus;  *  whereas  in  males  only  0.6 
per  cent,  of  all  their  cancers  attack  the  mammfe,  and  only  about  0.3 
percent,  the  proatate.  On  the  other  hand,  2(j.3  per  cent,  of  all  can- 
oen  in  males  affect  the  tongue  and  mouth,  14.3  per  cent,  the  skin, 
and  1'2.2  i)er  cent,  the  lower  lip;  whereas  in  females  only  2,18  ijer 
cent,  of  all  their  cancers  attack  the  tongue  and  mouth,  4.1  per  cent, 
the  skin,  and  0.fM3  the  lower  lip. 

The  same  suliject,  from  another  standpoint,  is  further  illustrated 
by  Uie  following  analysis : 


Table  III. — Suowrao  thk  Localibation  of  Canckb  in  Both  Sexes. 

Males.  Fi-nial«8.  ToCaI. 

Breast 16  1.863  1.879 

Uterus  and  prostate 7  1,571  1.578 

Tongue  mid  iiiuutti 708  101  804 

Skin 881  ItW  571 

RecluiH 199  202  401 

Stomach 222  I8rt  353 

ExtcTDiil  geiiitnlia   ....  182  158  340 

Lip  (luwer) 826  3  329 

Liver 116  118  238 

(Eftophagud 144  85  179 

lotestines 49  49  93 

Superior  tnnzilln 43  28  70 

Bladder 48  16  59 

Twtis  aod  ovary 27  27  64 

Larynx 34  4  38 

Anus... 17  10  37 

All  other  localities  . . . .  16Si  128  290 

Total a.«68  4,628  7.297 

This  shows  that  of  1,879  consecutive  cases  of  mammary  cancer  in 
Kxiih  sexes,  only  Ifj  were  of  the  male  breast,  or  1  in  117.  Aocordiu}? 
to  Paget,  98  cases  out  of  every  100  occur  in  women.  The  like  i>ecu- 
liarity  is  noticeable  with  regard  to  uterine  cancer,  for  it  is  met  with 
224  times  oftener  than  prostatic  canci^r.  In  almost  all  other  locali- 
ties— except  the  sexual  j^jlaudH,  liver,  rectutu,  and  intestines,  where 
Ixith  sexes  are  eiiually  liable — tlie  male  proclivity  to  cancer  greatly 
exceeds  that  of  the  female.  In  the  lower  lip  it  is  108  times  as  great, 
in  the  toDgue  and  mouth  7  times,  in  the  cesopliagus  1.7  times,  and  in 
the  external  genitals  1/2  times. 

For  comparison  with  the  foregoing  clinical  data,  I  append  some 


•  I  estimate  thiit  1  in  30  of  all  women  of  thirty-five  years  of  age  and  upwards, 
tvcDtually  dies  of  breast  cancer;  ud  1  in  Sd  of  uterine  cancer. 
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of  the  resulba  declncible  from    examination  of  the  chief  mortalitj 
retuma. 

The  registrar-general's  analysis  of  the  cancer  mortality  for  Eng- 
land and  Wales,  during  the  years  1868  and  1888,  8how»  that  amoo)^ 
females  the  utenis,  etc.,  was  the  seat  of  the  disease  in  ^.7  per  cent..^ 
the  maramaB  in  21.2,  the  stomach  in  10,9,  and  the  liver  in  9.5  pec-^ 
cent. 

From  the  similar  reports  of  the  registrar-general  for  Irelaod,  for 
the  jeavA  1887-80,  it  appears  that  among  women  the  stomach  was  the 
part  aff«.>ct<3d  in  22.4  jwr  cent.,  the  mamma?  in  21.5,  the  ateros  hi 
14.1,  and  the  livi^r  in  8.8  per  cent. 

The  Tenth  Census  Report  for  the  United  States  indicates  that  in 
33.1  per  cent,  of  the  female  cuncer  mortality  the  uterus  was  the  sett 
of  the  disease,  the  lireast  l>eing  aflfected  in  23,  the  stomach  in  19.9, 
and  the  liver  in  5.4  jvor  cent. 

The  Frankfort-ou-Mnin  cancer  mortality  returns,  for  the  thirtr 
years  1860-89,  show  that  the  uterus  was  the  seat  of  the  disease  in 
27.5  per  cent,  of  the  female  cancer  mortality,  the  stomach  in  18.5,  ths 
liver  in  12.(),  and  the  mammfo  in  11.3  i>er  cent. 

Among  males  the  £ngli.sh  retnrn.s  indicate  that  the  stomach 
was  aflfected  iu  29.<>  per  cent.,  the  liver  in  13.4,  the  rectum  in 
8.3,  the  tongue  and  mouth  in  7.(5,  the  intestines  in  5.3,  the  £ac«  in 
4.7,  the  (Bso])hagns  in  3.3,  the  bladder  iu  2.6,  and  the  lip  in  2.4  per 
cent. 

Tlie  Irish  retuma  for  males  show  34.3  (>er  cent,  for  the  stomach, 
7.7  per  cent.  Un  the  liver,  6.4  per  cent,  for  the  lip,  6.3  per  cent,  for 
the  face,  4.6  i»er  cent,  for  the  tongue,  and  3.6  per  cent,  for  th^ 
rectum. 

In  the  Frankfort  statiHtics  the  stomach  was  affected  in  29.5!  per 
cent.,  the  liver  in  18.6,  the  intestines  iu  11.6,  the  cesophafnis  and 
pharynx  iu  6.5,  the  bladder,  penis,  etc.,  in  4,  and  the  tongae  in  2  per 
cent. 

It  will  lie  seen  that  these  mortality  estimates  differ  from  the  clini- 
Cfd  data  gathered  by  me,  chiefly  in  that  they  show  mach  greater  fre- 
quency of  the  disease  iu  tlie  stomach,  liver,  and  intf«tine8;  aad  lis 
leas  frequoncy  in  the  female  breast,  skin,  tongue,  mouth,  lips,  ele. 
The  ponderous  data  from  which  they  have  been  compihnl  are  conf 
elly  not  altogethpr  reliable;  and  it  is  highly  prol>abl*^  that  the 
d<3aths  attributed  to  cancer  of  the  stomach,  liver,  and  intestines 
been  exaggerated,  owing  to  diagnostic  errors. 

In  order  to  show  the  inflneace  of  locality  in  determining  thf*  g 
sis,  structure,  cjualities,  and  relative  frofjuency  of  the  different 
of  neoplasms,  I  have  compiled  the  following  tables: 


k. 
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T*Bi.E  IV.— Showing  the  Relative  Frequency  ok  Neoplabmb  in   General, 

AS    L'OMrAIlKI>     WITH     THAT   OF     THE    CHIEK     LoCAL     VaAIETIES    IN   THE   TvfO 

Sexes  Comuikeij. 


Itnl  of  B«oplasni. 

HeoplumB 
lDKeii#raL 
Per  cent. 

Stomsch. 

Percent. 

Skill. 
Per  cent. 

TonRue 

and 
mouth, 
Fifc  cent. 

Extflmal 
Percent. 

Beetum. 
Per  c«Dt. 

Lowef  Jlp. 
Per  cent. 

Cincer 

Sircoma 

54.5 

9.4 

34.7 

11.4 

100 

Nil. 

Nil. 
Nil 

42.7 
1.8 

12.4 
33.6 

91. &8 
1.70 
3.87 
a.  07 

47.75 

0.42 

82.03 

19.80 

85.87 
1.50 
13.63 
Nil. 

94.32 
1.18 

Ni>a'Eiuiligiia>it... 
t"TIt» 

4.26 
0.29 

Table  Y.— Sbowtso  the  Rklati\'e  Frequency  ok  Female  Neoplah.«8  in 
Genebai,,  ah  Compared  with  that  of  the  Chief  Local  VAUiETiEa  m 
Females. 


Kiail  of  neoplssni. 


Cancer. 

^^^rroma 

X^jii. malignant. .. 

C  jst5 


Fanutle 

neo- 
plaBinB  la 

Percent. 


4S.7 

6.8 

33.4 

11.6 


Uterine 

neo- 
plaMiTiB. 
Per  cent. 


59.30 

.08 

40.54 

.08 


Breast 

plaania. 
Per  cent. 


77.7 
3.9 

15.7 
3.7 


ToDgrue 

and 
mouth . 
Per  cent 


67.79 

6.04 

12.75 

13.42 


External 
Perct-nt. 


38.74 

.70 

45.35 

17.21 


Skin  neo- 
Pt-r  ceil!. 


34.1 

1.8 

29.1 

35.0 


Ovarian 
neo- 

Per  cent. 


3.3G 

2.06 

.12 

93.54 


*^1BLB  VI. — SOOWtKO  THE  RELATIVE  FREQCENCT  OP  MaLE  NeOVLASMB  IN  GeK- 

ttiAL,  AS  Compared  with  that  of  the  Chief  Local  Varieties  in  Males. 


Kind  of  oeoirtasiq. 

M^e  neo- 
ploaiDA  In 
Kpnpral, 
IVr  ceot. 

8kln  neo- 
plaama. 
Per  acQl, 

Lower  I  (p. 
Per  feut 

Tonjujo 

and 
Tuamtb. 
Perwnt. 

- 

External 
l^nit&Ui. 
I'er  cent. 

Re<rtal 

Iie»]- 
plaemB. 
Per  L-ent. 

T^iticular 

tlfO- 

pluKina 
Per  ceuL. 

Cancer 

Sarconia 

55.1 

13.6 

23.7 

8.6 

48.94 
,93 

17.47 
33  67 

97.03 
.00 
2  37 
Nil. 

96.17 

.83 

2.05 

.96 

64.54 
Nil. 

11.70 
23.76 

86.15 

2. 1  <> 

ll.<]9 

Nil, 

29  04 
4-1 .  09 

\on- malignant .... 
Cysts 

1.07 
25-80 

The^e  data  show  that  the  liability  of  the  different  organs  to  evolve 
the  various  neoplasms  presents  extraordinary  divergences.  Thus, 
while  in  some  organs  certain  neoplasms  hardly  over  ariso,  these  name 
organs  Devertheless  often  originate  other  neoiilasuiH,  altliough  the 
latter  are  of  the  rarest  occurrence  in  yet  other  organs.  In  short, 
side  by  side  with  local  predi.si>08itiou  there  goes  also  local  inimuuity. 

Thus,  although  the  proneness  of  the  uterus  to  originate  ciuicer,  iis 
compared  with  its  proneness  to  originate  other  neoplasms,  is  above 
the  average  for  females  in  genenil,  yet  it  i»  much  suriinsseil  in  this 
respect  by  the  stomach,  mamniaa,  rpctnra,  tongne,  and  iimntli ;  on  the 
other  hand,  the  relative  liabilitj  of  the  skin  and  external  genitalia  is 
below  the  average,  while  that  of  the  ovaries  is  quite  insignificant. 
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So  great  is  the  relative  frequency  of  csancer  of  the  stomach,  as  com- 
pared with  its  liability  to  other  neoplasms  and  cj'sts,  that  for  practi- 
cal piiri>o3e9  the  very  existence  of  these  latter  may  l>e  ignored. 

These  extraordinary  divergences  in  morbid  proclivity  are  among 
the  most  remarkable  facta  in  the  whole  range  of  neoplastic  pathologj; 
and  no  doubt  the  solution  of  the  problem  of  the  origin  of  neoplasms 
concentres  in  them. 

It  seems  to  me  impossible  to  account  for  such  vagaries,  otherwiae 
than  as  the  result  of  biological  peculiarities  inherent  to  the  various 
tissues  of  the  aflfected  parttt.     No  doubt  in  every  such  part  there  must 
be  corresponding  morphological  changes,  although  the  microscope 
has  hitherto  failed  adequatelj-  to  reveal  them.     In  this  conne<^oD 
some  reoent  obHervatioua  of  Ribbert's  are  of    importance;   he  lias 
shown  that  cancer  is  most  prone  to  arise  from  epithelia  in  wliidi 
active  mitotic  changes  are  normally  always  present,  or  in  which  smb 
changes  manifest  themselves   under   certain   conditions  (as   in  tbe 
mammae) ;  whereas  in  organs  whose  epithelia  seldom  exhibit  mitoses, 
such  as  the  kidney,  salivary  glands,  lacrymal  glaud,  thyroid,  thy- 
mus, male  mamma;,  etc.,  cancers  seldom  arise.     These  oljservations 
give  direct  anatomical  support  to  the  doctrine  I  have  so  long  advo- 
cated on  <rther  grounds,  viz.,  that  cancers  are  most  prone  to  arise  in 
localities  where  cells  still  capable  of  growth  and  developmeDt  moek 

abound. 

Histogenesis. 

Inasmuch  as  everj"^  part  of  the  body  is  liable  to  its  own  peculiar 

forms  of  cancerous  growth;  and  since  the  diverse  characters  mani- 
fested by  each  variety,  according  to  its  seat  of  origin,  show  that  the 
influence  of  locality  in  determining  the  structure  and  progress  of  the 
disease  is  very  great — it  is  evident  that  no  study  of  the  life  historv 
of  neoplastic  processes  can  be  complete,  which  ignores  pre-^xistiujj 
structural  peculiarities.  We  must  bear  in  mind  that  pathological 
n6opla,stic  jiroducta  are  never  of  such  a  monstrous  nature  as  not  to 
present  some  analogy  with  the  normal  structure  of  the  part  whence 
they  originate,  eitlier  in  its  embryonic  or  post-embryonic  state.  It 
is  to  be  regretted  that  modern  pathologists,  in  their  eager  pursuit 
after  microbes,  have  so  far  neglected  this  important  consideration, 
that  the  Huks  connecting  these  extremes  have,  for  the  most  part,  still 
to  be  ascertained. 

CANCER  OF  THE  BbEAST. 

I  will  now  endeavor  to  trace,  in  certain  typical  instances,  the 
by  which  this  traiwition  tjikes  place.     I  have  jjointed  out,  in  t 
on  "Diseases  of  tlio  Brea.st"  (1894),  that  the  changes  uudei 
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powth,  deTelopment,  and  secretion  uf  this  organ  are  but  the  slightly 
varied  manifestations  of  embryonic  cellular  activity',  finding  expreaHiou 
indifferent  ways;  in  like  manner  I  maintain  that  the  oaucerous  proc- 
mx  of  the  breast  are  explicable  aa  the  outcome  of  aberrant,  imper- 
fecl  repetitions  of  these  normal  proceaaes.  Hence  the  immense 
majority  of  its  cancerous  growths  originate  from  the  acini  and  small 
dnda;  whereas  it  is  very  rare  for  such  growths  to  arise  from  the  skin 
of  the  mammary  region,  the  areola,  the  nipple,  or  the  large  ducts. 

The  histological  changes  that  result  in  the  elalxiration  of  the 
mammary  secretion  may  be  compared  witli  the  analogous  transfor- 
mtians  of  the  cells  of  tlie  epidermis,  which  eventuate  in  desquama- 
tion. Thus  milk  may  be  regarded  as  the  jtroduct  of  the  delicjues- 
oenceof  successive  generations  of  epithelial  cells,  which  are  destroyed 
iji  the  prtKjess,  and  rei>laced  by  relays  of  new  cells,  derived  from 
otter  still  active  epithelial  cells  of  the  part. 

But  the  complete  degree  of  mammary  function,  which  eventuates 
in lactfition,  is  only  periodically  attained;  and  the  process  is  always 
^ual.  As  Creighton  has  shown,  subsidence  of  function  goes  hand- 
in-hand  with  undoing  of  structure,  and  revival  of  function  with  build- 
ing up  of  structure— variations  of  intensity  in  the  secretory  force 
l»eiag  measured  by  its  products,  which  correspond  to  changing 
aepecta  of  the  secreting  acini. 

During  the  intervals  between  ita  periods  of  functional  activity,  the 
breast  remains  in  a  quiescent,  non-secreting  state — the  rcafitHj  staye. 
In  thia  condition  the  gland  is  shrunken,  and  ahnost  disappears  in  the 
snrrounding  fibro-fatty  tissue.      On  histological  examination,  each 
acinus  appears  as  an  alveolar  a  jjace  bounded  by  a  tbiu  layer  of  fibrous 
tissue,  which,  according  to  Creighton,  is  denuded  of  epithelium.     Its 
contents  are  irregularly  arranged,  polymorphic,  epithelial  cells,  witli 
large  nuclei  and  scanty  surrounding  protoplasm.     As  I  shall  pres- 
ently have  occasion  to  point  out,  this  is  the  structure  usually  mim- 
icketl  by  mammary  cancer. 

During  the  rining  function  the  size  of  the  acini  gradually  increases 
from  that  of  the  resting  stage.  The  cells  increase  in  number  and 
size,  and  acquire  more  protoplasm.  They  gradually  arrange  them- 
selves so  as  to  form  a  lining  membrane  for  the  wall  of  the  acinus; 
which,  as  lactation  ai>proache9,  is  converted  into  a  regular  mosaic. 
The  cells  become  granular,  more  regular  in  shape,  exeavatetl  and 
vacuolated,  secreting  granular  and  raucous  fluids.  The  milk  nf  tlie 
first  few  days  is  always  somewhat  crude,  containing  cfjlostrum  cells, 
■n  1  are  the  last  of  the  long  se  retory  products  thrown  off" 

^^^^  sriod  of  rising  funi 

^^^^b  wlnus  ictive  secretion  in  at  least 
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four  times  as  large  as  that  of  the  Testing  sta^e.     Its  contained  cella 
are  much  more  miraerouB  than  at  any  other  period;  and  they  form  ^ 
perfect  mosaic,  lining  the  mejrthraita  pixypria.     Each  cell  is  of  poly- 
hedric  shape,  and  has  a  large  nucleas  sarroimded  by  a  broad  2000  oi 
protoplasm, 

During  the  period  of  suhaidituf  function  the  organ  gradually  reverts 
to  the  resting  stage,  through  the  converse  series  of  chauges.  Intliis 
process  the  cells  pass  through  a  succession  of  transformations,  lioxw 
the  forms  characteristic  of  the  perfect  mosaic  of  dictation,  to  iho»« 
peculiar  to  the  various  stages  of  the  subsiding  process,  Tae&^ 
changes  are  accompanied  by  constant  destruction  and  renewal  of  t^i-^ 
participating  cells. 

When,  during  such  nietamori>ho8ea,  the  formative  activity  of  "t** 
glandular  cells  predominates  over  their  secretory  activity,  a  dang^ 
ous  condition  is  apt  to  arise;  for  then,  instead  of  the  normal  sec"*^ 
tion,   only  cellular  products  may  be  formed.     Creighton  has  dc^^^^ 
excellent  service  in  pointing  out  how  such  cells  become  the  gert-^^ 
whence  cancers  originate.     He  says :  "  Taking  the  breast  at  the  re^^ 
ing  state,  it  cannot  under  any  circumstances  reach  the  perfection 
its  function  A\ithout  going   through  the    somewhat  slow  series 
unfolding  chauges.     Wlifu  the  evolution  that  is  set  up  is  of  a  spi^^ 
riouH  kind;  or,  iu  other  words,  when  the  gland  is  disturbed  from  it^* 
resting  state  by  some  cause  other  than  pregnancy,  the  steps  of  it^^ 
unfolding  are  less  orderly  than  iu  the  normal  evolution;  and   thi 
fatality  of  the  raorUitl  process  consists    in  this,  that  the  spuriona 
excitation  never  carries  the  gland  tn  the  end  of  its  unfolding,  or  to  the 
perfect  function.     The  products  of  the  gland  never  get  beyond  the 
crude  condition ;  and  it  is  the  crude  cellular  kind  of  secretory  product 
that  makes  tlin  tumor," 

Cells  that  should  have  passed  out  of  the  gland  as  wast©  products 
remain  at  tlioir  place  of  origin,  where  they  proliferate  and  aggregate 
more  or  less  independently.  It  is  upon  such  deviations  from  the 
physio! ogic;\l  track  that  the  origin  of  most  cancers  depends.  Neo- 
plasms of  this  kind  generally  arise  at  a  time  when  the  breast  is 
undergoing  tlie  retrograde  chauges  of  the  climacteric  jwriotl,  which 
finally  eventu,it*>  in  the  effacemeut  of  its  secretory  mechanism  and  the 
withdrawal  of  its  secretory  force.  Fragments  of  structure  with  cor- 
related functioiud  foi'ce,  surviving  the  general  obsolescence,  are  the 
sources  to  whieh  we  must  lortk  for  the  origin  of  these  neojilasms.  It 
makes  no  difference,  iu  this  respect,  whether  the  glandular  elements 
that  originate  the  disease  form  part  of  the  gland  itself,  or  whether 
they  exist  as  supernumerary  stnictures  sequestrated  from  the  true 
gland.     Acxiording  to  Creighton,  tlie  kind  of  cell  most  commonly 
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found  in  such  mammary  tmnors  is  the  large  nucleatetl  coll,  with 
scanty  surrounding'  protoplasm.  Measured  on  the  iihyaiological 
scale,  these  cells  belong  to  the  intermetliate  stage  of  the  unfolding 
process;  they  stand  for  a  half-roused  physiological  stimulus.  The 
morbid  force  delays  at  this  intermediate  stage.  The  result  is  the 
accumulation  of  cellular  waste  products  instead  of  true  secretion. 
Xlii.s  accumulation  within  the  acini  causes  them  to  become  greatly 
enlarged.  Sttlid  bud- like  celluhir  processes  arise  from  tlieir  wjdls, 
iwLichgrow  and  ramify  in  the  adjacent  tissues,  in  a  manner  miiuick- 
mgthat  of  the  normal  ontogenesis. 

ha  the  ease  of  cancer,  the  process  seldom  advances  much  beyond 

this  low  grade  of  organizatiou ;  but  by  a  kind  of  continuously  juo- 

t^ressive  gemmation — which  is  but  a  superinduced  rei)etition  of  the 

lEitial  process — this  crude  formation  grows  and   reproduces    itself 

indefinitely. 

The  morbid  product,  however,  always  has  a  certain  likeness  to 

t-he  parent  tissues.     Henc«  in  the  breast  two  types  of  cancer  may  be 

**cogmzed — the  tubukir  and  the  aciuotts.     These  terms,  as  jqiijlied  to 

inammary  cancers,  originated  with  Billroth;  but  they  are  used  by 

hiin  in  quite  a  different  sense  to  what  I  employ  tbem.     According  to 

^J^y  views,  the  great  majority  of  breawt  cancers  —alK tut  niiicfy-four  jter 

*^Ht. — consist  entirely  or  almost  entirely  of  structures  of  the  acinous 

^ype,  the  tulmlar  form  being  a  comparative  rai'it\-.     I  regard  tlie 

ordinary   alveohir  caucer    ("scirrhus")  as    morj^hologically    of    the 

'ofmer  type,  the  alveoli  and  their  contents  roughly  representing  aciui 

^li  the  resting  stage.     The  latter  term  I  restrict  to  cerbiin  cancers — 

"ifcitologically  often  very  duct-like  in  njjpearance — tlje  true  duct  can- 

*^rs.     These  are  usually  associated  with  cysts  and  iutracystic  papil- 

*^Ty  growths,  structures  hardly  ever  seen  in  couupctiou  with  acinous 

dancers.     The  former  spring  from  the  mammary  ducts,  the  latter  from 

the  acini.     All  such  neoplasms  are  more  or  less  malignant. 

Cancerous  tumors  are  more  prone  to  devc'Iofn  in  some  i>artH  of  the 
Kland  than  in  others.  Its  peripliery,  for  instance,  is  a  much  coni- 
nioner  seat  of  the  disease  than  its  cei  tral  part.  Of  1^)2  cases  under 
my  observation,  in  90  ((>8  iier  cent.)  the  tumor  •wnHj'efipl'Ctrtf,  and  in 
42  (82  i>er  cent.)  central.  Tlds  accords  with  wliat  I  have  previously 
ftointed  out,  namely,  that  the  majority  of  mammnry  cancers  firise  in 
the  seais  of  the  greatest  post-embryonic  deTelojmieutal  activity,  where 
cells  still  cu[ialtleof  growth  and  development  most  abound;  tliat  is  to 
say,  in  the  acini,  which  are  much  more  numerous  in  tlin  fieripheral 
than  in  the  central  part  of  the  gland. 

Most  f»f  the  j)eri])heral  tumors  are  met  with  in  the  iifqicr  ami  aj  il- 
ia nj  mammary  segments.     Thus  in  90  c;is(^h  under  my  observation  the 
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disease  was  situated  in  the  itpj^ei'  segment  in  46,  in  the  aziUary  in  20, 

iu  tli6  lower  in  20,  ami  in  the  sternal  in  3.     This  coincides  with  Um 

results  arrived  at  by  Winiwarter  and  by  Gross.     The  tatter's  amUyBia 

of  the  localisation  of  820  cancerous  tumors  may  be  diagram maticilly 

represented  as  follows : 

Upper. 

306  (K)  65 

Axillary.       83  281  88        BltrnA 

Sa  SI  40 

Lmttr, 

A  considerable  nnmber  of  these  peripheral  cancers  are  aitnated 
quite  ouimde  the.  mmmmirtj  gland,  where,  as  I  have  show^n,  they  t)ri^i- 
nate  from  outlying  sequestrated  mammary  structures.  This  hh,}^ 
Iieued  in  18  (9.8  per  cent.)  out  of  K^2  consecutive  breast-canoer  oasM 
under  ray  obHervation.  Of  %\  neoplasma  that  originateil  in  this  way, 
15  were  in  situation  axillartf,  8  sternal,  and  6  were  found  above  tho 
breast.  As  I  have  elsewhere  ("Diseases  of  the  Breast,"  ch.  iv.) 
treated  this  important  subject  at  some  length,  I  need  not  further 
(dluilo  to  it  here. 

Nearly  all  statistics  show  that  in  women  the  left  breast  is  more 
frG(|ueutly  affectetl  than  the  right.  In  151  consecutive  cases  aud«r 
my  obser^'atidu,  the  left  breast  was  the  seat  of  the  disease  in  66  per 
cent.,  and  the  right  iu  44  per  cent.  Of  the  numerous  cases  ooUseled 
by  GrosH,  869  were  of  the  left  breast,  and  793  of  the  right;  and  in 
Bill  roth's  practice  the  proportion  wjis  301  of  the  left  to  279  of  iiis 
right.  In  women  all  other  mammary  neoplasms  manifest  the  same 
predilection  for  the  U/t  breast,  but  I  have  not  found  this  di«i>ropcMV 
tion  in  males. 

A  very  rare  form  of  initial  outbreak  is  the  simultaneous  appear- 
ance of  the  disease  iu  h>tk  breaats.  Only  2  instances  of  this  occurred 
in  the  l,6rt4  mammary -cancer  cases  analysed  by  Gross. 

Cajjceb  op  the  Uterus. 

In  like  manner,  the  different  parts  of  the  uterus  vary  greatly  in 
thoir  relative  prononess  to  cancer  and  other  neoj)lasms.  Thus,  while 
countless  thousands  of  cancers  have  sprung  from  the  uterine  wpiaawt, 
I  am  not  aware  of  a  single  instance  in  which  the  disease  has  origi- 
nateil from  its  iieritoneal  envelope. 

Moreover,  the  various  segments  of  the  uterus  itself  differ  greatly 
iu  their  relative  liability  to  cancer  and  other  neoplasms.  Thus  its 
lower  segment  (cennx  and  portio)  is  much  more  apt  to  generate  eanoer 
than  its  upper  segment  (cot-ptt^).  Of  IfiO  consecutive  cases  of  uterine 
cancer  under  my  okien-ation,  only  4  were  of  the  carjvm^  or  1  in  40. 
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What  ia  the  ex[)liuiation  of  these  remarkable  diversitieH  in  morbid 
procliritj?     We  mast,  I  think,  seek  an  answer  to  this  question  in  the 

biological  i>ecunaritie8  inherent  to  the  affected  parts,  aud  iu  their 
coQanuitautdt^veioiimeutjil  and  structural  diversitiea,  all  of  which  are 
oitiinately  ascribable  to  functional  modifications. 

The  classification  of  uterine  cancers  may  liest  be  based  upon  their 

tiistogenesis.     Accordingly,  the  different  varieties  are  determined  by 

Wie  t}'pe  of  epithelium  whence  they  originate;  that  is  to  say,  they  are 

cither  of  the  cylinder-fuelled,  squamotis-celled,  or  endofhiiial  variety. 

The  old  terms  "scirrhus"  and  "encephaloid,"  as  applied  to  cancerous 

tttttors,  have  now  become  misleading  and  obsolete. 

According  to  my  tibservatifuia,  the  great  majority  of  uterine  am- 
*^re  (about  ninety  i>er  cent.)  are  of  the  cylinder-celled  variety,  which 
*i»-nst  therefore  be  regarded  as  the  typical  form  in  this  organ. 

Since  both  cylindrical  and  stiuamous  epithelium  may  bti  met  with 
*xi  each  uterine  segment — cori>na,  cervix,  and  jtortio — so  likewise 
^*ch  of  these  parts  may  originate  both  varieties  of  cancer.  While, 
**owever,  cylinder-celled  cancer  arises  with  predominating  fretjuency, 
*^3ike  in  the  cervix,  portio,  and  corpus,  it  is  most  exceptional  for . 
«*«inajiious-celled  cancer  to  take  origin  in  the  corpus. 

It  has  been  clearly  demonstrated  that  cancer  of  the  corpus  is  much 
X«6a  common  thau  cancer  of  either  the  cervix  or  portio;  but  a  ques- 
tion of  some  difficulty  arises,  as  to  the  relative  proneness  of  the  cer- 
vix and  portio  to  originate  the  disease.  Most  pathologists  consider 
%)xe  cervix  to  be  the  more  liable,  and  iu  this  I  concur. 

Cancer  of  the  pceriio  may  start  at  any  point  between  the  os  and 
the  fornix  of  the  ragiua;  but  it  is  in  the  former  vicinity  that  the 
majority  of  cases  arise.  In  the  corpus  the  disease  originates  oftener 
in  the  region  of  the  fuudus  and  its  vicinity  than  elnewhere. 

It  seems  certain  that  the  immense  majority  of  uterine  cancers  arise 
from  the  glands  of  the  cervix  or  their  aberrant  extensions.  Among 
the  latter  the  orula  Nabothii  must  be  included. 

The  epithelia  of  the  affected  gland  grow  and  multiply  with  undue 
rapidity,  and  at  the  same  time  the  cells  become  greatly  elongated. 
Comil  has  obsen'ed  their  nuclei  in  various  stages  of  karyokinesis; 
and  individual  cells  may  commonly  be  seen  containing  more  than  a 
single  nucleus. 

In  consequence  of  these  changes,  the  epithelial  cells  at  the  seat  of 
the  disease  become  unduly  numerous  and  awjuire  a  stratified  arrange- 
'  nent,  encroaching  on  the  lumen  of  the  gland,  which  they  often  com- 
pletely obliterate.     The  newly  formed  cells  lose  their  typical  shape — 
lyhedric,  irregular,  and  ciuaai-flattened  forms  predominating;  and 
ilia  are  never  seen.     Thus  the  diseased  gland  is  converted  into  a 


316 


WILLIAMS— CANCER. 


m 


club-sliaped  mass  of  prnliforatiut;  polymorpliic  cells,  of  which  only 
the  periplieral  la^er  retains  tlio  originiU  cylindrical  fomi.  H«*r» aod 
there  buid-aLapetl  collectioim  of  proUierous  colls  pro*ii»iuj»  on  the 
membrana  projtria  cause  it  to  bulge  outwank  aud  eveutuiilly  to  di»- 
api>ear;  and  a  similar  fate  overtakes  the  layer  of  flattened  cella  im* 
mediatoly  external  to  it.  While  this  is  goiu^  on  a  great  ootieQOl 
tiou  of  Hmall  round  cells  hikes  place  in  the  stroma,  in  the  Ticiniiy 
the  morbid  process.  Meanwhile,  solid  processes  of  proliforoiM  epi 
tJielial  colls  sprout  out,  forming  narrow  branching  columna  nrhiob, 
as  they  po nitrate  the  adjacent  structures,  anastomose  and  form  an 
ii'regular  network.  By  the  reixititiou  and  further  extension  of  this 
prtx-esa,  the  cauci^rouH  iuinor  is  formed.  Often,  even  in  fully  eTolf«d 
cancers,  the  epitlielial  columns  retain  their  solid  form;  bat  in  most 
cases  they  eventtially  develop  lumina,  lined  by  one  or  more  layers  of 
columnar  cells,  as  in  the  so-called  malignant  adenoma.*  It  will  be 
gathered  from  the  foreg<*ing  that  the  process  by  which  these  vartetlM 
of  cancer  arise  is  but  an  aberrant,  superinduced  repetition  of  the 
normal  devolopmontal  process. 

It  is  probable  also  that  cancer  of  the  cervix  may  Boroetimes  ariM 
from  residua  of  the  Wolffian  and  Miillerian  ducts,  such  aa  ToonieMix 
aud  Legay  have  found  eniK^dded  in  the  cervical  tissues. 

lu  the  develojtmeut  of  impillated  stnicttires  like  the  portio  and 
cutis  vera,  the  epidermis  plays  an  important  part.  It  caoses  these 
structures"  to  ari.se  by  processes  of  its  proliferous  cells  growing 
the  subjacent  connective  tissue.  The  chief  luoriihological  feature 
marks  the  transformation  of  simiile  epithelial  hyperi>la»iA  into  epi 
thelial  cancer  conHists  essentinlly  in  an  indefinitely  sostained,  super- 
iuduced  rei>otitiou  of  the  above  proi-ess.  Just  in  the  samo  w»y 
of  the  portio  l)egins  by  proliferous  cells  of  the  interpapillary 
of  the  rote  niucosum  growing  into  the  subjacent  fibmns  stroma, 
knobl)y  projections  are  at  first  formed,  and  subse^jueutJy 
columns.  Those  cells  multiply  and  develop  iu  semi-iude 
regardless  of  the  requirements  of  adjacent  parts  and  of  the  o 
as  a  whole.  In  the  less  grave  form  of  the  disease  the  new  fi 
does  not  progress  lieyond  this  initial  stage.  The  ingrowing  cells 
preserve  their  normal  form,  and  thoir  mutual  arrangement  Lh  but  little 
altered;  the  ingrowing  colmims  fail  to  j>euetrate  deeply  ;  the  malady 
progresses  slowly,  and  dissemination  is  rare.  This  ia  the  tabular 
variety.     In  the  graver  f<>rm  the  departure  from  the  normal  is  aBore 

*  Probably  moRt  of  the  new  formntinns  thiia  (!<-nlgnnted  liy  Oerman  |MUHl]0|(lili 
liru  instauccs  of  glandular  hy|HT]ila.sia  nttber  than  of  cnnrer.  Tbe  term  "adoDOBia 
nialignuin"  is  a  inonsiruslty  of  pntliological  tiomcDclalurv  that  ought  tn  be  tiiMrpif 
repudiated,  notwitiistaadiDg  its  modomity. 
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decided,  changes  take  place  in  the  grouping  of  the  cells,  and  "  nests" 
are  formed;  the  ingrowing  columns  increaae  rapidly  and  penetrate 
deeply ;  they  branch  and  uuaatoniose,  and  sooner  or  later  there  usually 
i« dissemination.     This  is  the  lohular  variety. 

Such  are  the  varietie.-i  of  cancer  that  arise  from  the  portio — prop- 
erly so-called ;  but.  in  addition  to  these,  other  forms  of  cancer  also 
take  origin  from  tliis  part.  Under  certain  psaeudo-pathological  con- 
tlitions,  which  I  %\  ill  now  prr«'eed  to  describe,  the  cylindrical  epithe- 
liain  of  the  cervix  eucroacheH  ujxm  the  eiiidennis-covered  temtory 
of  the  portio;  and  from  thi.s  foreign  element  cylinder-celled  cancers 
arine,  analogous  to  those  that  spring  from  the  cerTix.  So  common  is 
^ia  invasion  of  the  portio  that  the  raajorit}'  of  its  cancers  ojiginate 
from  thia  source. 

It  seems  probable  that  most  of  these  aberrant  elements  are  the 
outcome  ot  developmental  irregularities.     At  an  early  stage  of  embry- 
onic life,  the  upj>er  part  of  the  vagina — as  well  as  tlie  cervix — is  lined 
by  ryliudrical  epitheliurn.     In  the  subsequpnt  trausformatiou  to  the 
ft^ttened  variety,  minute  islets  of  the  original  cylindrical  cells  may 
•toll  i^ersist  unchau^jed.     Klotz  and  others  have  demonsti'ated  condi- 
tions of  this  kind  in  adults;  wIiiIb  Fischel  has  shown  that  in  young 
i-Xifants  cyhndricul  epithelium  is  UKually  ftnind  occupying  the  portio 
*Ora  considerable  distance  external  to  the  os  externum. 

Here  mention  must  also  be  made  of  the  invasion  of  the  portio  by 
^^ffaets  of  the  cervical  glands  (the  so-called  "erosions"),  that  so  fre- 
^^uently  appear  during  jiost-embryonie  life  in  consequence  of  hyper- 
X^Ustic  changes;  as  well  t<i  the  somewhat  similar  conditions  that 
^naue  from  partial  prolapse  ("  ectropi(m")  of  the  cervical  mucosa, 
^vhether  the  result  merely  of  tears  during  parturition,  of  cystic  dis- 
or  of  other  pathological  states.  Moreover,  ovula  Nabothii 
infreriuently  project  on  the  free  surface  of  the  portio,  lieceut 
jhes  seem  to  indicate  that  moat  of  these  acquired  forms  of 
heterotopia  are  also  really  of  congenital  origin,  the  inherent  flrtw  sim- 
ply l)eiug  made  manifest  by  the  supervention  of  other  pathological 
changes.  Even  "  lacerations"  nf  the  cervix  may  often  be  of  embry- 
onic origin ;  for  Fischel  h?is  demonstrated  the  occurrence  of  congeni- 
tal fissures  in  exactly  the  situations  usually  occupied  by  these  so-called 
[laoeratioDs. 

Such  are  the  cellular  elements  that  play  the  chief  role  in  the  path- 

'ogenesis  of  cancer  of  the  jiortio.     The  stages  of  the  princess  by  which 

from  these  alierrant  cylindrical  cells  glandular  cancer  develops,  are 

identical  with  those  by  which  the  disease  arises  from  the  glands  of 

the  cervix. 

Similarly  heterotopic  epidermoidal  cells  are  often  found  at  some 
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distance  from  their  normal  habitat — the  jxirtio.  Detached  epithelial 
"  pearls  " — seqttjesfrn  of  the  epidermis — are  of  common  occarrenoe  iq 
the  vaginal  aspect  of  the  portio,  beneath  the  corium.  Inyoang  nulli- 
parsB  the  Hue  of  juuction  between  the  epiJermoiihd  cells  of  the  j>orUo 
aud  the  columnar  cells  of  the  cervix  coincides  with  the  os  exiemam. 
In  muitiparie,  however,  the  os  is  seldom  thus  situated;  for  in  (Jmor 
Hattf  ued  cells  of  the  i>ortio  are  prolougeil  for  a  variable — often  eoB* 
siderable  —  distauco  within  the  cervical  canal.*  In  exceptioiul 
iustauces  cells  of  this  kind  have  been  met  with  even  within  the  cor- 
pus (Ries,  Sc^huchardt,  Fritsch ).  Fmm  tlie  foregoing  it  will  be  gBlh* 
ered  that  the  exact  situation  of  the  line  of  opithelial  demarcation  is 
variable,  and  that  the  different  epithelia  are  more  or  less  intermixed 
for  some  distjiuce  on  either  side  of  it.  It  is  in  connection  with  tbeae 
aberrant  elements  that  primary  epidermoidal-celled  cancers  of  the 
cervix  and  corpus  arise.  In  the  latter  situation  this  variety  of  can- 
cer is  very  rare,  but  examples  of  it  have  been  reiK)rted  by  Gellhani, 
Flaisclilen,  Piering,  Gebhard,  and  others. 

Most  cancers  of  the  corpus  uteri,  however,  originate  from  Ibe 
utricular  glands ;  and  the  steps  of  the  {process  are  so  similar  to  thoM 
by  which  cervical  cancers  arise  that  no  further  atvoutit  of  them  need 
here  be  given.  It  should,  however,  be  mentioned,  that  the  normal 
cells  of  these  glands  differ  from  those  lining  the  cenic^U  glAnds,  in 
that  they  bear  cilia  (Cornil,  De  Sinety,  Friedhinder) ;  moreover,  they 
never  present  calyciform  characters.  According  to  Cornil,  in  ibe 
hyperplastic  now  formations  of  the  uterine  mucosa,  the  cilia  of  the 
glandular  ei>itheUum  usually  persist,  and  the  hiyer  of  flattened  peri- 
glandular cells  is  augmented;  whereas,  in  incipient  cancer,  both  the 
cilia  and  the  periglandular  cells  disappear.  Waring  has  demonetnled 
the  importiint  fact  that  the  constituent  cells  of  cancers  of  the  |>Ancxeee 
find  stomach  produce  the  same  ferments — tryjisin,  f»ei>sin,  etc. — e^ 
the  normal  Becret<iry  cells  of  these  organs.  It  is  highly  prabeble 
tliat,  if  similarly  iiivestigateil,  cancers  of  the  cervix  would  be  found 
to  [ireseut  indications  of  substances  identical  with  the  oerricml 
rancus,  and  that  they  would  differ  from  cancors  of  the  corpua  in  this 
resi>ect.  It  accords  with  the  foregoing  that  Cornil  and  others  have 
observed  the  con.stituent  cells  of  cervical  cancers  undergoing  mucoid 
and  calyciform  changes,  similar  to  those  that  are  so  charfu^terisiic  of 
the  colls  of  the  cervical  glands,  which  are  indicative  of  the  eUbon^ 
tion  of  their  peculiar  secretion. 


*  Villiera  aud  Th£r^  Lave  lately  demonstrated  the  existeacu  of  islets  of  rj^dir 
iiu>iiliil  cells  wUU  MalpighEan  Btnitum,  etc.,  which  presented  aa  whItUh  plaqui*  i« 
the  iniclst  of  the  cervical  mucosa. 
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Cakgsb  of  Othejb  Parts  op  the  Body. 

In  other  parts  of  the  body  simiLir  contlitiona  prevail.  Thus,  in 
the  totiijn^  I  find  that  cancer  invariably  arises  from  the  interpapillary 
processes  of  the  Malpighian  atratum,  and  is  therefore  always  of  the 
«pidermoidal-ceLled  variety.  The  numerous  glandular  Btructurea  of 
this  organ  seem  hardly  ever  to  originate  cancer. 

I  have  found  the  seats  of  the  initial  lesions  of  cancer  of  the  tongue 
lad  mouth  iu  100  consecutive  male  cases  to  be  as  follows : 

EJge  of  tongue*  (middle,  21  ;  baae.  14;  tip,  5;  front,  4) In  48  cases. 

Floor  of  mouth  (near  fmeaum) "  21      " 

Buccal  Burface  of  cheek **  10     " 

Gum "  5     " 

Dorsum  of  tongue  ..,,.... "  4     " 

Empty  socket  of  molar  tooth .."  2     ** 

Soft  palate "  2     " 

Hard  palate "  2     " 

Floor  of  mouth  (other  than  near  frououm) "  2     " 

Substance  of  tongue , "  2     " 

Between  gum  and  cheek "  I  case. 

Between  gum  and  lower  lip "  1     " 

Total 100  caaes. 

In  the  skin  similar  peculiarities  are  noticeable,  but  in  a  larger 
proportion  of  cases  the  disease  seems  tn  stsirt  from  tlie  glandular 
structures.  Of  49  consecutive  cases  of  cutaneous  cancer  of  which  I 
Lave  preserved  the  records,  37  originated  from  the  head,  1  from  the 
ueck,  2  from  the  trunk,  7  from  a  lower  limb,  and  il  from  an  upper 
limb. 

Of  the  37  head  cases,  28  originated  in  the  nose  (near  tlie  inner 
canthus,  10;  the  ala,  3;  between  the  two  foregoing,  5 ;  tip  of  uo.se,  H; 
root,  1;  middle  of  bridge,  1),  (5  from  the  cheek,  3  fmm  tliR  lower 
eyelid,  2  from  the  forehead,  2  from  the  skin  of  the  ui»i>er  lip,  and  1 
from  the  external  ear.  The  great  predisposition  of  tlie  skin  of  the 
face,  especially  that  of  the  nose  and  its  viciuitx ,  to  develop  cancer  is 
very  remarkable. 

Of  the  7  cases  of  cancer  of  the  lower  limi>,  4  Mpriiug  from  the 
thigh,  2  from  the  foot,  and  1  from  tln'i  knee. 

Of  the  2  upper-limb  cancers,  1  was  of  the  axilla  and  the  other  ftf 
the  hand. 

Of  the  2  trunk  cancers,  1  sprang  from  the  akin  of  the  back  aud 
the  other  from  that  of  the  front  of  the  abdf>meu. 

*  Right  Bide.  25  ;  left  aide,  18. 
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The  Primary  Neoplasm. 

In  a  tyx>ieal  case  of  caucer  the  disease  presents  as  a  solitary, 
oodulated,  solid  tiiraor,  of  a  more  or  less  firm  textnre.  Althongh  ini 
kunw  from  histolojfy  the  infiltrating  character  of  such  a  groirtfa«  yel 
to  the  uuai(le<l  senses  it  geuerally  seems  to  be  a  more  or  leas  r: 
scrilwd  mass.  On  careful  examination  of  its  periphery  no  cs 
can  l3e  made  out,  and  it  will  bo  seen  that  the  passage  from  the  din- 
ea-sed  to  t!io  hf^althy  tissue  is  by  no  means  sharply  d»'finc<<l — the 
irregxilarly  growing  edge  of  the  cancer  is,  so  to  speak,  dovetailed  into 
the  BurrouDdiug  preexisting  tissues. 

In  deHorihing  nmramary  cancer,  Astley  Cooi^er  says:  "I  voold 
observe  that  the  scirrhous  tumor  is  not  all  of  the  disease;  ih«rtt  art 
n>(>ts  which  extend  to  a  considprable  ilistance,  and  those  who  gave 
disease  the  name  of  cancer  probably  knew  more  tSf  ita  nature  than 
are  disposed  to  give  them  credit  for.  It  is  supposed  by  some  that 
this  name  wfis  given  on  account  of  the  apiiearance  of  the  surrou!  ■ 
veins.  I  sixndd  rather  say  it  was  from  the  apijearaneee  t>u  dissin  :.  .. 
than  from  anything  without.  Wlien  you  dissect  a  acirrhous  tumor, 
you  see  a  numl>?r  of  roots  jiroceeding  to  a  considerable  distnnce;  and 
if  you  remove  the  tumor  only,  and  not  the  roots,  there  will  I--  Hh!.. 
advantage  frtMU  the  operation;  no  glandular  structure  nor  «i 
roots  should  be  allowed  to  remain." 

This  lulmirable  thumP  of  the  subject  is  entirely  in  aocord  with  tho 
results  of  modem  research. 

If  we  examine  the  growing  edge  of  a  mammary  cancer,  we  shall 
that  one  way  in  which. the  disease  progresses  is  by  the  continin 
centrifugal  extension  of  ingrowing  epithelial  proceflsee.  These  spread 
most  rapidly  in  the  directions  of  least  resistance,  which  areilSliaQjr 
along  the  adjacent  ly  mphatics  and  perivascular  sheatlis.  Theoe  Koeler 
has  found  distended  with  cancer  cells.  Fine,  ehmgatwl,  rard-like 
processes  of  cancerous  growth  thus  arise,  which  often  extend  from  the 
parent  ttimor  far  into  the  surrounding  tissues,  especially  ixjeteriorlr. 
In  this  connection  nmlular  growths  often  develop  which,  to  the  nakefl 
eye,  may  appear  to  have  no  connection  with  the  primary  tumor.  In  ad- 
dition to  these  there  are  freijuently  found  in  the  vicinity  of  the  latter 
really  di.ncontinuous  nodules,  which  are  the  first  signs  of  regi^Minl 
disflfimination.  Besides  the  foregoing,  small,  discontinnoQS,  satellite 
nodules  are  occasionally  found  in  the  vicinity  of  the  main  tumor,  which 
probably  arise  as  spontaneous  outbreaks  of  the  disease  in  outlying 
proliferating  acini.  These  indicate  that  the  tendency  to  cancer  forma- 
tion extends  beyond  the  inunediate  limits  of  the  initial  lesion;  and 
from  their  presence  we  may  infer  regional  as  well  as  sfnuinral  proclivity. 
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In  the  cylinder-celled  uterine  cancer,  the  disease  nsually  assumeB 
the  form  of  a  more  or  letts  projectiuK>  flattened,  {luaBi-circumscribed, 
fungoid  excreaofizice.     Saoh  tumors  are  elastic  in  consistence,  very 
friable,  of  great  vascularity,  and  thpir  surface  often  presonts  irregu- 
lar bofl«eH.     By  the  continuoua  oeutrifugiil  extension  of  ])roliferon8 
epitLelial  pr<K.'eaHes,  deriveil  from  the  grr)win|t^  mary;in  of  the  neo- 
plasm, such  tumors  increase  in  siKe.     In  their  n;euesia  and  subse- 
quent  development,    these   epithoUal   otiVlioots   repeat  the    various 
fltaKes  «if  the  initial  morbid  jirocess.     Where  the  tissues  of  the  uterine 
■wall  come  into  contact  with  the  advancing  neojjlasm,  they  are  iuter- 
fwuetrated  by  its  ingrowing  processes,   which  si)read  with  special 
fiuility  along  the  lymphatics  and  perivascular  sheaths.     The  extent 
to  which  this  takes  place  is  variable,  some  growths  manifesting  a 
tendeucy  to  burrow  from  the  iirst,  while  in  others  the  tendency  is 
rather  to  project  from  the  free  surface.     In  the  cervicid  wall  this 
iuTasion  canses  the  tumid  and  indurated  condition  of  the  ])art,  that  is 
80  often  noticeable  on  v^inal  examiuatiou.     Bh)cking  of  the  veins 
and  consecjueut  venous  engorgement  is  also  an  imj)ortant  fiictor  iu  the 
pitxluotion  of  this  tumidity,  eajieciaUy  in  the  uninliltrated  parts  of 
theorKan  and  their  vicinity. 

It  will  l>e  gathered  from  what  has  l3een  stated  that  the  integration 
of  caEcerous  growths  is  very  inferior  to  tliat  of  normal  jiarts.  New 
centres  of  develojjment  are  constantly  arising  among  their  constituent 
pr<jliferatiug  cells;  so  that,  l)eft)re  the  initial  growth  has  made  much 
progress,  numerous  subsidiary  centres  of  morbid  activity  have  arisen 
in  it  or  in  its  vicinity. 

The  eflfect  of  cancerous  growths  on  the  tissues  in  the  midst  of 
wbicli  they  develop  is  to  cause  their  destiniction  by  ]>rcHHure  atrojjhy. 
FraDcotte  and  de  liechter  have  lately  made  a  special  study  of  the 
ehangee  that  take  i)lace  in  the  nerves  under  these  circumstances. 
Tliey  find  that  the  endoneurial  connective  tisKiie  is  much  tliickened 
ttutl  assumes  a  lamellar  disposition,  owing  to  the  proliferation  of  its 
(Constituent  cellular  elements;  while  the  axis  cyliudery,  being  thereby 
wtmpressed,  atrophy  and  gradually  disaiJiiear. 

The  gross  features  of  cancerous  tumors  are  largely  determined  by 
tlie  structure  of  the  part  whence  they  originate ;  hence  hard  cancers 
are  the  dominant  forms  that  arise  from  parts  rich  in  fibrous  tissue. 
Thus  the   characteristic  hardness  (scir-rhns  *)  of  mammary  can- 

•This  tcnn  was  used  by  Gahiti  {anipfm^,  from  fTKi'/ut^;  a  jiiecu  uf  marlilf)  as 
fij'Dtmynjous  with  aKli/jHjfta — hardness.  It  was  applied  by  hini  titid  his  siicfi'ssors  to 
all  hiird  tumors;  subsequently  its  application  was  limited  In  iiHliiriklinns  liiiviri!;^  !i 
special  tendency  to  termlnute  In  intractable  ulccratioD,  and  .so  cvetttualiy  to  hard 
ciiQcer. 
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oeni  is  mainlj  doe  to  the  density,  touglmefls,  and  abimdaiice  of 
fibrons  stroma  of  the  gland.     On  making  a  section  through  such  a 
growth,  a  crisp,  creaking  sensation  is  experienced;  and  the  catsorfao^ 
"  ctii>B, "  presenting  a  glistening,  whitish,  fibroid  aspect,  iuterspeTse^ 
with  small,  yellowish,  opaque  spots.     The  appearance  has  not  inaptlj 
been  compared  to  that  of  a  section  of  an  unripe  pear  {apinoid). 

Cancers  of  the  uterine  mucosa  are  very  different  from  this.  Such 
growths  form  succulent  masses,  of  whitish,  pale  yeUowish,  or  pink- 
ish aspject,  elastic  in  consistence,  very  friable,  and  of  great  vascular- 
ity. Neither  hardness  nor  "cupping"  is  noticeable,  on  account  ol 
the  scantiness  of  the  stroma,  on  the  presence  of  which  these  proper- 
ties depend. 

Yellowish,  oparjue  areas — most  abundant  at  the  central  and  older 
part  of  the  growth— are  met  with  in  all  cancers ;  and  they  are  due  to 
degenerative  changes  in  their  constituent  cells.  The  more  recently 
formed  iieripheral  parts  of  such  neoplasms  often  present  a  semitrans- 
lucent  aspect.  On  scraping  the  cut  surface  of  a  cancerous  tumor,  a 
milky  fluid  is  obtained^-tbe  so-cAUed  **  cancer  juice" — which  consists 
of  morbid  ejiithelial  cells  in  an  albuminous  fluid.  The  section  nearly 
always  presents  a  solid  appearance,  cysts  being  seldom  met  with. 

Under  the  microaco|>e  sections  of  mammary  cancer  are  seen  to  con- 
sist of  ovoid  or  irregularly  rounded,  solid  masses  of  epithelial  cells, 
enclosed  in  corresponding  alveolar  spaces,  bounde<l  by  thick  walls  of 
fibrtnis  tisHiie. 

Cancers  of  the  uterine  mucosa,  ou  the  other  hand,  consist  of 
irregular  congeriea  of  large,  more  or  less  tubuliform  structures,  dis- 
tended to  various  irregtiiar  degrees  with  epithelial  cells,  embedded  in 
scanty  fibrillin-  stroma.  They  are  seen  cut  in  diverse  planes.  Within 
most  of  ihera  u  Hiuairiumen  can  be  made  out;  but  not  infretjuently 
th«y  iire  ([uite  Holid.  Hiiinll,  polyi)oid,  ei>itbelial  excrescences  some- 
tiines  jirojecfc  into  tlie  lumina.  Rarely  the  cancerous  tubuli  are  lined 
by  but  a  single  hiyer  of  columnar  epithelium. 

lu  their  riitirety  the  caucerous  celln  form  brnnching,  racemose 
niHHHCH,  iugrcnviu^  into  tiie  surrounding  stroma.  By  serial  sections 
of  such  tutuors,  after  the  manner  adojited  by  embryologists,  Haoser 
lifLH  lately  <lemtmHtnited  in  cancer  of  the  stomach  that  the  apj^earance 
of  floHt^d  iilveoli  \h  n^iilly  deceptive;  the  spaces  that  appear  to  be  such 
are  really  nothiuj^  more  than  sections  of  the  branching  epithelial 
ingrowths,  wliirh  are  directly  continuous  with  the  glandular  struc- 
tures wlieuce  they  arose. 

Such  tumors  increase  iu  size  by  the  continuously  progressive 
ini^rowing  of  the  Imddiug  t^pithelial  manses.  Altogether  the  patho- 
logical !ip|>earauces  jjresent  striking  resemblance  to  those  seen  during 
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certain  atages  of  the  ontogeny  of  the  oorreBponding  normal  struo- 

tares. 

The  shape  and  size  of  the  conBtitneat  cells  of  cancerous  neoplahiiiB, 
And  their  grouping,  vary  according  to  the  locality  affected ;  but  some 
reeemblance  is  always  noticeable,    in    these  respecta,   between  the 
pathological  new  formation  and  it«  anatomictd  prototype. 

In  cancer  of  the  breast  these  cells  vary  much  in  size  and  shape, 
And  they  usually  have  no  definite  arrangement — being  irregularly 
crowded  together  withiu  the  raeahes  of  the  stroma;  yet  the  varieties 
met  with  ore  not  unparaUelled  by  what  is  seen  in  the  cells  of  the  nor- 
ixial  acini  during  certain  phases  of  tlie  j^-hysiological  evolution. 

Moreover,  it  is  a  striking  fact  that  the  jieripheral  cells  of  newly 

formed  cancer  alveoli  often  present  well-marked  resemblance  in  shape 

«Md  arrangement  to  the  cells  of  normal  acini.     This  condition,  as 

llMorton  has  pointed  out,  occasionally  persists;    and   even  distinct 

lumina  may  be  formed.     Thus  the  cells  of  the  cancer  alveoli  are  evi- 

«3ently  but  the  slightly  altered  descendants  of  the  secretory  cells  of 

"the gland;  hence  their  tendency  to  revert  to  the  parental  type,  which 

is  always  obvious.     The  polymorphism  of  the  cells  of  acinous  cancer 

of  tlie  breast,  when  not  thus  accountable,  is  simply  a  pressure  effect, 

owing  to  the  rapidly  increasing  cells  being  cramped  by  the  density  of 

the  Burrounding  stroma ;  so  that  it  is  seldom  seen,  to  the  same  extent, 

in  ojincers  of  other  parts. 

In  cancer  of  the  uterine  mucosa  the  constituent  cells  of  the  can- 
cerous tubuli  are  generally  multilamiuated,  the  i)eripheral  ones  often 
tieing  of  columnar  type,  and  arranged  perpendicularly  to  the  surface 
of  impliuitation,  as  in  the  normal  uterine  glands.  The  rest  of  their 
cells  are  of  various  irregillar  shapes  and  sizes,  most  of  them  l>eiug 
polyhedric  or  quasi-flattened.  The  cancer  cells  are  invariably  devoid 
of  cilia,  even  when  these  exist  in  their  physiological  prototypes; 
whereas,  in  the  various  phases  of  "glandular  endometritis,"  the  cilia, 
if  present  in  the  normal  cells,  are  often  still  retaiued  (Coruil).  The 
cancer  cells  are  much  more  easily  detachable  than  their  congpners  of 
til©  normal  glands;  hence,  in  cutting  sections  of  uterine  cancers  for 
microscopicjil  examination,  great  care  must  be  exercised  leat  they  all 
fall  out.  Thus  these  cells  are  evidently  but  the  slightly  altered 
(leacendants  of  the  epithelium  of  the  affected  utricular  glands ;  and 
in  many  ca.ses  the  various  transitional  stages  from  healthy  glands  to 
cancerous  tubuli  can  be  distinctly  made  out.  Altogether,  the  ]>iitha- 
logical  appearances  present  striking  resemblances  to  those  observed 
during  certain  stages  of  the  development  of  the  utricular  glands,  of 
which  they  may  l^  regarded  as  a  modified  superinduced  re(»Htition. 
Waring  has  demonstrated  the  important  fact  that  the  constituent 
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oellfl  of  canoera  of  the  stomach  and  pancreas  produc©  the  same  fep— - 
ments— pejwin,  tryi>8iD,  etc. — as  the  normal  secretory  cells  of  theg<»^ 
organs.     In  like  manner  Johannes  Mfiller,  more  than  half  a  century   "^ 
ago,  demonstrated  the  presence  of  casein  in  breast  cancers ;  and  the  ^ 
abundance  of  fatty  matters  contained  in  the  cells  of  such  neoplasma    * 
is  well  known.     We  are  thus  reminded  of  the  similar  metamorphosw 
that  the  cellA  of  the  normal  ghind  undergo  during  lactation ;  but  the 
neare.st  apjjroach  to  normal  secretion  that  the  pathohjgical  structure 
ever  pro<luces  is  a   scanty  mucoid  fluid.     This  accords  with  some 
experiments  by  Martinotti,  which  go  to  show  that  glandalar  cells  in 
a  state  of  Jtctive  growth  and  proliferation  tend  to  lose  their  normal 
functional  aptitudes,  there  being  a  certain  antagonism  between  prolif- 
erativB  and  secretory  changes. 

Similarly  cancers  of  the  cervix  uteri  may  l>e  expecteil  to  yield 
indications  of  the  presence  of  substances  identical  with  the  cervical 
mucus;  and  in  tliia  reH|>ect  they  will  prolwibly  be  found  to  differ  from 
cancers  of  the  corjuin.  As  tending  to  confirm  this  exi>ectation,  it  may 
be  mentioned  that  Comil  and  others  have  observed  in  the  constitueDt 
colls  of  cprvit'al  cancers  indications  of  mucoid  or  calycifoma  changes, 
Himilar  to  those  tluit  are  so  characteriHtic  of  the  ej>ithelium  of  the 
cervic*;il  glands  during  the  elalxiration  of  their  pe^:?^lli.•l^  secretion. 

Thu  OBsential  factor  underlying  the  increase  of  cancerous  neo- 
jilasniH  is  the  coutiuuejus  growth  and  proliferation  of  their  constitu- 
ent epithelial  elements.  The  pathological  c^lls  multiply,  like  their 
Iihysiologitul  prototypes,  chiefly  by  indirect  nuclear  division;  and 
tho  sliuilai'ity  exteuds  even  to  the  details  of  karyokiuesis— etjuatorial 
platt'S,  achromatic  Hpiiidles,  etc.  Thus  the  component  cells  of  a  can- 
cerous tumor  are  the  direct  descendants  of  the  primary  neoplastic 
cells.  It  luis  been  stated  that  the  latter,  by  a  kind  of  siiermatic 
iufluencBj  iufect  adjacent  cells,  and  so  excite  in  them  morbid  actinu 
similar  t">  tln-ir  own.  This  conception  appears  to  me  to  be  based 
n]>on  coiJipL'te  niisiiudorstanding  as  to  t!io  true  nature  of  spermatic 
iulJu<'jn-f' ;  and  the  appearances  actually  observed  afford  it  no  support. 
The  mich'i  of  caiirer  cells  are  larger,  richer  in  chromatin,  and  they  more 
frequently  originate  karyokiuetic  figures  than  do  their  physiological 
]>rototyjies.  More  tlian  a  single  nucleus  is  commonly  noticeable  in 
tlu'iii ;  and  the  nurlei  often  shed  their  chromatin  into  the  surronnding 
]  in  *tf  >\  ilasin,  as  a  sort  of  ] >reliminary  to  division — whereby  the  socalled 
"gi;iiit  «t11h  of  t'aiicer"  arise.  Hypo-  and  hyperehromatic  conditions 
of  fill*  luiclrus  are  freijuciitly  met  with.  Asymmetrical  and  mnlti- 
jiolar  iiiitoscH  also  ncenr  with  undue  frequency,  and  the  axis  of  cellu- 
lar division  is  uftfii  displaced  from  its  normal  plane.  Moreover, 
abortivi*  niitoMcs  are  not  uncommon.     Nuclear  fragments,  detache*! 
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during  mitotic  cliauges,   probably  originate  the  ''oorijs  colorabiea" 

dwcribed  by  F<ui  and  cjtbew.  Biich  couditions  are  raowt  niarked 
when  tiie  diaea»e  in  in  active  i>rogre88.  Vacuolation  ia  of  cominou 
ocenrrence. 

Cancer  celln  are  ehort-Hved,  for  they  are  soon  ovprtaken  and 
destroy etl  by  varionH  degenerative diangee.  Fatty  and  hyaline  meta- 
morphoses are  the  commonest.  The  colloid  change  is  rarer;  and 
Btill  more  rarely  do  the  cells  calcify,  forminK  the  Ho-called  Baud 
fpiias  (** SandkOrner,"  "corps  calcaires,"  etc.),  as  in  cases  described 
IvAckermann,  Neugebaner,  and  others. 

With  regard  to  the  significance  of  the  various  pseudoparasitic 
Wies  f(mud  in  cancer  cellw,  I  need  here  add  nothing  to  what  has 
leeu  stated  in  the  preceding  section. 

It  wan  formerly  believed  that  many  of  the  aliove  conditiouH  were 
ipecially  characteristic  of  cancer,  but  it  is  now  known  that  Bimilar 
ckngea  are  met  with  in  the  growing  parts  of  sarcomatous  and  even  of 
Jion-maliguant  neophisnis.  In  the  process  of  repair  after  wfiundH, 
simihir  changes  are  noticeable.  Moreover,  the  experiments  of  Picr- 
illini  and  D'Arcy  Power  as  to  the  effects  produced  by  irritation  ui>on 
living  ti.Hsues  hIiow  that  in  cousefinenee  tuf  various  artificial  stimu- 
ktioQs  similar  conditions  ensue. 

Taken  in  their  entirety,  these  de^Tations  from  the  noi-mal  are  but 
the  morphf)logical  expressions  of  a  high  degree  of  reproductive  JuHiv- 
it,v,  which  is  an  essential  characteristic  of  cancer  cells.  Tlds  jdie- 
aomenon  seems  to  me  to  be  of  the  same  nature — in  exaggerated 
degree — as  the  accelenitiul  proliferation  of  epithelial  ceils  ncjticeable 
m  the  proc*s»  of  repair  ttf  woundetl  ejtitlielial  siiirfaees,  Jimt  im  this 
exceeds  the  physiological  rate  of  iucreane  retpiisite  to  maintain  the 
normal  shffn/i,  so  the  farmer exct'fds  the  latter;  Imt  I  Iwlieve  all  these 
manifestations  Iwlong  to  the  same  order  of  events.  The  wfmderful 
reproductive  activity  of  cancer  cells  enables  us  to  understand  how  a 
single  »u<'h  cell  may  l>e  the  germ  of  a  large  tumor — even  the  largewt. 
It  is  chiotly  in  this  res[tect  that  cancer  cells  difler  from  nurmal  ejii- 
Ihelial  cells.  In  their  young  state,  as  KIgIjq,  Waldeyer,  and  otliera 
kave  oljHervcd,  Ixith  i»o»seKs  contractile  and  lcK*omut<ir  ]>rope'rtifH, 

It  will  \>Pi  gathered  from  what  han  l)een  stated  tliat  cancer  cells 
grow  and  mnltijily  more  rapidly  than  tljeir  physiological  congeners, 
while  at  the  same  time  their  vitality  is  less  stable  and  their  develop- 
mental {lower  less  complete. 

The  presence  of  various  non-specilic  pathogenic  microbes  in  laij- 
cerous  growtlu*  has  l>een  shown  by  many  iijithologists  to  l>e  of  ctim- 
mon  occurrence.  Verneuil,  luiving  noticed  tiie  frequent  Meptic  infec- 
tion of  o|>6ration  wounds  after  the  removal  of  cancerous  tumors,  was 
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led  to  examine  the  latter  for  bacteria ;  and  in  the  softened  areas  he 
found  various  kinds  of  bacilli  and  micrococci  in  abundance.  Zahn, 
by  cultivation  experiments,  has  shown  that  microbes  abound  in  can- 
cer metastases,  even  when  the  latter  are  not  in  direct  commuuicatioo 
with  the  surface  of  the  btKly.  To  account  for  this,  Hauser  Hupposee 
that  thej  were  carried  there  along  with  cancer  cells  detached  from 
the  primary  focus. 

Bodies  like  yeast  fungi  (blaatomyt'efes)  are  also  often  present,  but 
no  evidence  of  any  value  has  hitherto  been  addnced  as  to  their  etio- 
logical significance. 

Leucocytes  and  red  blood  corpuscles  have  often  been  detected 
between  closelj^  approximated  cancer  cells,  and  even  within  them. 
The  invagination  of  one  or  more  cells  within  another  has  actnally 
been  seen  to  occur  by  several  good  observers.  It  is  easy  to  mistake 
cells  of  this  kind  for  parasites,  especially  when  they  have  undergone 
degenerative  changes.  The  presence  of  leucocytes  between  and 
within  cancer  cells  is  most  noticeable  in  inflamed  areas.  Strobe 
maintains  that  this  indicates  a  kind  of  phagocytosis.  In  the  vicinity 
of  actively  growing  cancer,  the  stroma  is  invariably  infiltrated  w^ith 
numerous  smi\ll,  round,  nucleated  cells. 

It  hai*  been  demonstrated  by  Ide  and  othei-s,  that  the  cells  of  the 
normal  ej>idei'mis  and  those  of  cutaneous  epitheliomas,  instead  of 
beiug  comf»l<'tely  isolated,  as  hitherto  believed,  communicate  freely 
with  thoir  nrighbora  by  small  bridges — "  ponts  intercellulaires"— in 
which  both  cell  membrane  and  protoplasm  are  involved,  and  aome- 
times  even  nuclear  filaments.*  The  cells  of  the  mammary  epithe- 
lium, beiug  derivatives  of  the  epidermis,  are  probably  similarly 
related.  Bjirfurth  has  shown  that  the  epithelial  cells  of  the  uterine 
mucosa  are  thus  united. 

In  cancer  of  the  breast,  however,  the  constituent  epithelial  cells 
usoully  hold  together  much  less  firmly  than  do  those  of  the  normal 
gland ;  in  fact,  they  frequently  seem  to  be  completely  detached  and 
immersed  in  tiio  albuniiuoui}  fluid  within  the  alveoli.  This  want  of 
cohesion  between  their  constituent  cells  is  probably  one  of  the  chief 
reasons  why  raaramary  cancers  diHseminate  so  much  more  frequently 
than  similar  ueoplasms  in  most  other  localities. 

Another  point  of  resemljlauce  is  in  the  distribution  of  the  blood- 
vessels and  nerves,  neither  of  which  are  found  within  cancer  alveoli 
any  more  than  th(3y  ar<^  within  the  corresponding  nonnal  structures. 
Moreover,  so  far  as  is  known,  the  relations  of  both  to  the  lymphatic 

*  Barfurth  litis  liibelysliown  that  tlioopitlicHal  cells  of  the  uteriQe  mucosa  are  kiiit 
tuKettier  iii  this  way. 
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watem  are  very  similar;  for,  aa  De  Sinety  has  shown,  within  the 
mmhraun  pr'opria  of  the  normal  mammary  acini  there  630819  an 
imperfect  lining  of  endotlielial  cells,  which  is  probably  a  derivative 
of  the  lymphatic  system;  and  Cornil  and  Kanvier — by  injection  of 
Prussian  blue  and  nitrate-of-silver  staining — have  demonstrated  that 
in  mammary  cancer  the  alveoli  are  in  tlirect  communication  with  the 
lymphatic  radicles.  It  is  noteworthy  that  the  endothelial  cells  of  the 
latter  take  no  part  in  the  cancerous  process. 

From  the  forej^oing  we  learn  that  there  is  nothing  specific  about 
cancer  cells  and  structures,  as  was  formerly  believed;  there  is  depar- 
fcrefrom  the  normal  tyj>6  of  d6veloj)ment,  but  no  foreign  structures 
are  prcxlucetL  Thus,  it  is  chiefly  on  account  of  tbe  greatly  increased 
numbers  of  their  constituent  cells,  of  their  disorderly  grouping,  of  the 
comparatively  imperfect  degree  of  development  attained,  and  of  their 
^688  stable  vitality  tliat  cancerous  structures  differ  from  their  normal 
prototypes. 

The  characteristics  of  the  stroma  of  cancerous  tumors  are  chiefly 
detemiiued  by  tbe  preexisting  structure  (it  the  aflected  ]>art.  Its 
alveolar  disi>osition,  which  was  formerly  regarded  as  the  histological 
"Criterion  of  cancer,  is  now  known  to  be  merely  a  local  peculiarity. 
lo  many  acute  forms  of  the  disease  alveolar  arrangement  is  altogether 
^vanting,  the  cells  being  difi'used,  often  in  single  rowH,  between  the 
fibrils  of  the  stroma. 

In  its  minute  structure  and  general  characters,  the  stroma  of 
loamniary  cancer  closely  resembles  the  stroma  of  the  normal  gland, 
of  which  it  is  evidently  a  derivative.  It  consists  of  thick  lumds  of 
dense  white  fibrous  tissue,  contjiiuing  ehistic  fibres  and  auaatnmoHiug 
connective-tissue  cells,  which  are  B]>eciully  numerous  at  the  meeting 
points  of  the  diverging  bauds.  The  characteristic  hardneHs  of  mam- 
mary cancers  ia  mainl}'  due  to  its  abundance  and  density ;  in  hwt, 
hard  cancers  are  the  dominant  forms  that  arise  from  regions  rich  in 
fibrf)us  tissue.  Moreover,  it  is  noticeable  that  elastic  fibres  are  met 
with  in  great  abundance  in  cancers  that  arise  from  structures  nor- 
mally rich  in  them,  such  as  the  breast  and  skin.  Miiller  attributes 
the  large  amount  of  gelatin  found  on  analysis  in  mammary  cancers 
to  the  abundance  of  its  fibrous  stroma. 

On  the  other  hand,  .the  stroma  of  uterine  cancers  cousists  of 
scanty  fibrillar  tissue,  like  that  met  with  in  the  normal  uterine 
mucosa,  which  it  farther  resembles  in  that  it  uHviiillv  contains 
iuistrii>ed  muscle  cells.  Hence  little  or  no  gelatin  is  fonnd  in  uterine 
cancers. 

Thetjuestion  has  been  much  discussed,  whether  the  cancer  stroma 
is  of  new  fonuation  or  simply  the  modified  preexisting  structure. 
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It  seema  alraost  certain,  from  various  considerations,  tliat  it  is  larg^"^^ 
of  new  formation.  In  the  case  of  mammary  CAucer,  coincidently  vri#> 
the  initial  proliferation  of  the  cells  witliin  tlie  pathological  aciuc^^ 
there  appears  au  infiltration  of  tlie  X)eriacinoti9  connective  tissue  wit--^^ 
small  round  cells.  Kibbert  and  some  others  maintain  that  this  activ*^^ 
increase  of  the  colls  i'j  tlie  subepithelial  connective  tissue,  preoede^^ 
the  proliferation  of  the  epithelial  cells,  and  is  the  initial  canceron^^ 
change,  It  is  frijm  this  embryonic  parablastic  tissue  that  the  newly 
formed  cancer  stroma  is  chiefly  developed.  The  constant  presence  of 
these  cells  in  the  stroma  is  an  important  factor.  By  some  pathol<v 
gists  they  are  regardetl  merely  as  leucocytes,  derivtnl  from  the  blood- 
vessels of  the  stroma  as  the  result  r»f  chronic  inflammation;  but  from 
their  periaciuous  rather  than  perivascular  grouping,  and  from  their 
anatomical  characteristics,  it  is  more  probable  that  they  arise  as  the 
outcome  of  tlio  developmental  rather  than  of  the  inflammatory  proc- 
ess. They  consist  mainly  of  nuclear  sulwtauce.  It  must  be  reroera- 
bered  that  the  mammary  acini  and  small  ducts  are  nortoally  sur- 
rounded by  a  layer  of  immature  connective  tissue,  rich  in  cells,  and 
it  is  from  this  source  that  these  parablastic  elements  probably  arise. 
They  are,  in  fact,  tlie  product  of  the  reawakened  activity  of  the  cellu- 
lar elements  of  the  locality.  Their  jjresence  in  the  cancer  stroma 
indicates  that  the  latter  is  an  imperfect  formation.  An  extreme 
degree  of  the  «ame  condition  is  seen  when  the  stroma  does  not  evolve 
beyond  the  myxomatous  stage,  as  in  the  rare  variety  of  the  disease 
called  carruioma  mj/xomafoilcs.  In  like  manner  the  presence  of 
spindle  cells  iu  the  strnma  may  be  explained.  Hansemaun,  who  haa 
made  a  special  study  of  thn  cells  iu  the  cancer  stroma,  descril>es  four 
different  kinds:  1.  Fusiform  and  stellate  cells,  the  ordinary  connec- 
tive-tissue cells.  *2.  Flattened  epithelioid  cells  arranged  around  the 
walls  of  the  lymphatic  canaliculi.  3.  Cells  with  large  deeply  staining 
nnctei  and  little  i>roto[)lasm — lymphocytes.  4.  Cells  with  lobolated 
or  budding  nuclei —lencocytes — emigrant  white  blood  corpuscles. 
He  has  nfteu  met  with  mitotic  figures  in  connection  with  the  multi- 
plication itf  these  cells. 

Within  the  caucm"  Htrnma  numerous  small  arferien,  veins,  and 
rainlhtviefi  ramify,  most  of  wliich  are  derived  by  new  formation  from 
the  preexisting  vessels  of  the  jiart.  Hence  the  degree  of  vascularity 
in  cancers  of  different  organs  is  very  variable;  and  even  in  different 
j)art??  nf  the  same  upoplasin  similar  irregularities  are  often  noticeable. 
As  iu  the  embryonic  development,  the  nascent  cancer  is  at  first  non- 
vascular; it  is  only  at  a  later  jieriod  thai  vessels  8i>read  to  it  from  the 
adjacent  vas^eulnr  system.  These  have  been  injected  by  Tliiersch, 
Billroth,  and  others,  and  found  to  form  networks  of  similar  form  to 
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the  alveoli-     They  are  generally  larger  and  less  regular  in  their  calibre 
and  arrangement  than  the  coireaiKinding  normal  blnod-vesHtils,  tortu- 
ous dUatatious  and  small  aaectilations  being  of  frequent  occurrence. 
According  to  Queuu,  their  walla  are  often  thickened  and  their  luinina 
occluded,  in  consequence  of  chronic  endarteritis.     Theae  lenions  are 
occasionally  so   marked  as  to   produce   a   telangiectaaic  condition. 
HTiile  the  vascular  system  of  cancers  can  \m  readily  injected  by  the 
arteries — even  the  amalleat — it  is  generally  difficuit  to  do  so  by  the 
reins,  the  substance  injected  then  finding  its  w&y  into  the  circumfer- 
ential venous  system,  instead  of  into  that  of  tbe  neoplasm.     This  is 
prxDbably  due  to  the  frequent  blocking  of  the  veins  by  the  growth  tA 
^he  neoplasm,  by  thrombi,  etc.     Thus  may  be  exi)lained  the  venous 
Engorgement  that  is  almost  invariably  associated  with  cancer. 

Accompanying  the  stromal  blood-vessels  are  uumerous  lifmphatics, 
^'laich  have  been  injected,  and  their  distribution  studied  by  Schroder 
^^.n  der  Kolk,  Krause,  Rindfleisch,  and  others.  In  the  case  of  mam- 
*^*^«iry  cancer,  as  previously  mentioned,  their  radicles  are  in  direct 
*-^<^mmunication  TB'ith  the  alveoli :  a  similar  ciuidition  probably  liolds 
*^::*r  other  forms  of  cancer.  This  enabloH  us  to  nnderstand  the  great 
^^"equency  of  dissemination  in  the  lymphatic  glands. 

Cancers  are  generally  regarded  as  itervckss ;  but  vasomotor  fi!a- 
*^ents  probably  accompany  the  stromal  blood-vessels,  although  this 
^^  denied  by  Vemeuil  and  Nepveu.  Our  knowledge  of  this  subject  is 
Singularly  inadequate,  and  there  is  hero  need  of  further  research.* 

The  presence  in  the  cancer  stroma  of  such  foreign  elements  as 
<2artihige,  bone,  ossiform  and  calcareous  matter,  has  beeiii  demon- 
Btrated  iu  several  instances;  moreover,  similar  heterotopic  structures 
liave  also  been  met  with  in  sarcomatous  and  uon-maliguaiit  neoplasms, 
as  well  as  in  parts  otherwise  free  from  any  disease.  The  most  feasi- 
ble explanation  of  the  presence  of  these  anomalous  stnictures  in  such 
situations  is  that  which  ascribes  their  origin  to  sequestration  of  small 
portions  of  the  matrix  of  the  evolving  thoracic  skeleton  at  an  earlj' 
developmental  stage. 

Foreign  stroctures  of  this  kind  have  been  found  in  association  with 
mammary  cancers  by  Coen,  Hacker,  Warren,  Heurtaux,  Wagner,  and 
Busch.  In  the  otherwise  normal  breast,  similar  structures  have  been 
met  with  by  Kindfleisch  and  Hiicker.     Instances  of  their  association 

•Thin  subject  baa  reoently  been  investigatt'd  by  II,  Youjijf  -who  biiB  found  nerve 
fllaments  preet-ut  in  brcaat  catictTs  luid  in  (newt  tna1i;i;uant  lumnrs.  Incunicrs  he 
Xhiaka  it  probable  that  tiie  included  nervca  arc  bnincLvs  of  iliciEC  norrimlly  existing 
in  tbe  Invaded  tissues;  but  la  SBrcomatn  the  nrrvea  seemed  to  form  an  integral 
part  of  tbe  ttimor.  Tiiey  generally  accompany  Ibe  blood -veBsels,  and  tliey  jirobably 
beloDg  to  the  vaaomntor  ayst«m. 
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with  mammary  sarcomata  have  been  reported  by  Arnohl,  Pilliefc 
Coats,  Bowlb.v,  Wtilliiig,  Battle,  DtirUam,  and  others;  with  mamiuar^ 
myxomata  by  Billroth,  Leloir,  and  others,  InBtancewof  the  exteuslT^ 
calcification  of  aajrcomatoiis  mammary  tumors  have  been  recordetl  bv— 
Dubar  and  Clarke.  In  this  connection  it  may  be  mentioned  that  Bryl^ 
and  Berard  have  seen  complete  calcification  of  the  otherwise  normal3 
mamma. 

In  fibroadeuomata  similar  conditions  have  been  met  with.  It 
seems  certain  that  the  various  non-malignant  cartilaginous  and  ossi- 
fying tumors,  found  in  the  breast  by  Leser,  Pied,  Hacker,  Lange, 
Cruveillii^r,  Astley  Cooper,  and  others,  originated  from  aberrant  ele- 
ments of  this  kind. 

In  the  mammes  of  various  animals — but  e8i>ecially  of  bitches-^ar- 
tilage-coutaiuing  tumors  ai"©  of  frequent  occurrence,  and  they  are 
often  associated  with  malignant  disease. 

The  ijresence  of  such  heterotopic  structures  in  neoplasms  is  of 
great  interest,  as  indicating  genetic  connection  with  embryonic  de- 
velopmental irregularities  (vifimnptnmce/ontuilumis). 

The  chetiiicnl  aonhjftin  of  cancerous  growths— much  neglected  of 
late — has  hitherto  failed  to  reveal  the  presence  of  any  sjjecific 
morbid  substance.  AJbuminous  constituents  predominate.  Detiiiled 
analyses  may  be  fouud  in  the  works  of  Lebert,  Walshe,  and  MiiUer; 
I  iim  not  aware  of  any  recent  publications  of  this  kind. 

It  has  lately  been  shown  that  glycogen  is  invariably  present;  and, 
according  to  Frcund,  so  is  sugar.  Glycogen  is  most  abundant  in  the 
rapidly  growing  forms  of  the  disease.  In  this  respect  cancer  ele- 
ments resemble  embryonic  structures  in  general,  which  are  always  rich 
in  glycogen.  Beneke  has  found  an  abundance  of  cholesteriu  and  myelin. 

Albumoses  seem  to  be  completely  absent  (Hewlett,  Brodie),  whereas 
in  cultures  of  pathogenic  bacteria  such  substances  al?ound.  It  should, 
hr>w*'Ter,  lie  raeiitioued  that  Meyer  has  found  sjilenic  extracts  from 
CMucrrouH  subjei'ts  of  double  the  toxicity  met  with  in  other  cachectic 
states.  Brodie  failed  to  find  even  a  trace  of  either  chitin  or  cellulose 
in  cancerous  tumors,  which  seems  to  indicate  the  absence  of  encap- 
sulated [irolo/oa. 

Hewlett's  investigations  show  that  the  cells  of  cancer,  sarcoma, 
and  adeLinma  contain  abfiut  the  same  amount  of  phosphorus  as  those 
of  the  normal  tiHsues;  that  there  is  no  special  distribution  of  iron  in 
these  tumors,  their  cells  being  neither  richer  nor  poorer  in  this 
resport  than  the  orilinnry  tissue  cells ;  and  that  the  proteids  of  cancer, 
like  tliDso  of  ntlier  cellular  organs,  consist  chiefly  of  nucleoalbumin. 

Uefereure  has  elsewhere  been  made  to  Waring's  important  re- 
searches on  the  physiologieal  properties  of  carcinomata. 
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According  to  recent  obaervatione,  the  juice  of  perfectly  fresh  mam- 
mary canccra  ia  of  au  alkaline  or  neutral  reaction ;  whereas,  within  a 
few  houni  alter  death,  tlie  reaction  becomes  acid. 

In  many  part«  of  the  l>ody,  such  as  the  buccal  cavity,  the  out- 
break of  cancer  is  commonly  preceded  by  obvious  hyperplastic 
clxaugea  (ichthyosis)  ia  the  surface  epithelia.  Moreover,  it  is  notice- 
able that  these  lesions  are  seldom  limited  to  the  precise  starting-point 
of  the  cancerous  disease.  This  clearl\'  imitliea  that  the  abnormal 
activity,  which  at  a  given  spot  culminates  in  cancer,  aflfects  in  a  leHS 
degree  the  adjacent  epithelia  of  the  region  for  a  considerable  extent. 
Tte  question  arises  whether  all  parts  of  the  body,  in  wliich  cancers 
ai-ise,  are  not  similarly  circumstanced.  The  indications  at  present 
foithcoming  are  decidedly  in  favor  of  an  affirmative  answer;  the 
a^lmirable  researches  of  Heidenhain  have,  at  any  rate,  answered  the 
qLUeation  in  this  sense  for  the  female  breast.  He  lias  conclusively 
»Liown  that  every  mamma  containing  a  cancerous  tumor  is  diaeased 
tlxroQghout.  Its  secretory  cells  are  unduly  numerous,  and  they  every- 
"vvliere  show  signs  of  excessive  reproductive  activity ;  while  the  peri- 
a-c-JDous  connective  tissue  is  much  increased,  its  nuclei  are  unduly 
^Vjuudant,  and  it  is  infiltrated  with  small  round  cells.  Parts  in  such 
^  condition  are  fevideutly  more  prone  to  originate  cancer  than  i>er- 
^«=*ctly  normal  structures.  Heidenhain  is  no  doubt  right  in  maintain- 
ing that  proliferating  acini  of  this  kind,  left  behind  at  the  primary 
^»peration,  are  the  germs  whence  most  lafe  recurrences  arise. 

In  like  manner  the  nmrosn  of  a  cancerous  uterus  ia  never  in  a 
liealthy  condition.     As  a  rule  it  is  markedly  thickened;  and  lately  a 
^reat  deal  of  attention  has  been  given  to  ascertain  the  nature  of  this 
tliickening,  which  may  assume  a  spongy,  fungoid,  or  villous  aspect 
— with  the  formation  of  distinct  mucous  jujlyiii  in  some  cases.     His- 
tological examination  reveals  hyijerphistic  lesions,  similar  to  those 
met  with  in  the  so-called  "  chronic  glandular  endometritis,"  the  stress 
of  the  morbid  process  usuaUy  falHng  on  the  glands.     After  a  time  the 
musculature  also  liecomes  hypertrophied.     It  is  pr(>bal>le  that  nn>st 
difitse  uterine  cancers  arise  as  the  exaggerated  outcome  (yI  similar 
lesioiiB. 

Local  DiBsemination. 

Heidenhain  has  shown  that  the  loose  areolar  tissue  intervening 
between  the  mimmary  gland  and  the  pectoralis  major  musclL",  contains 
numerous  glandular  offshoots  and  lymphatics,  which  in  cancer  cases 
are  nearly  always  diseased.  Some  of  these  not  only  adhere  to  the 
fascia  over  the  muscle,  but  often  jienetrate  it,  and  oven  become 
eml>edded  in  the  muscle  itself.     In  the  ordinary  operation  of  ainputa- 


WILLIAMS— CANCER. 


lion  of  tlie  breast,  iLese  Btnicturef)  are  almont  invariably  oat  c^  axul 
left  bflhlud.  On  careful  examiiiatiou  after  removal,  Heidenbain 
fouiul  thnt  the  diseuHe  had  not  Ijeen  coiDi>letel.\  "  ttnl  fmiu  Uiift 
situation  in  twelve  out  of  eigliteon  breanta  ctui  iy  tiw]>uta(ed 

for  cancer;  and  he  predicted  recurrences,  which  soon  followccL  To 
obviate  tbin  be  recomniendfl  tliat  the  fascia  ovt^r  thi)  pectoxnlw  BUIjor 
niUHcle,  and  a  layer  of  tlio  subjacoDt  muBcular  (iubfitui08»  sliaQld  be 
removed  in  every  case,  toiijether  with  the  diseased  brea«ft;  and  I  cor> 
tninly  think  this  recominendation  ought  to  be  regarded  M  AlieMMitud 
feature  of  the  oi)eratiou. 

It  is,  however,  noticeable  that  grotis  adhesions  between  tbe  oaaottr^ 
ous  tumor  and  the  under]\  iug  pectoral  muscle  are  not  very  freqaank; 
for  of  '2'lii  cuucerouB  mikmmto  examined  after  extirpution,  SduBicH 
found  Huch  adhesions  only  in  22  (9.7  percent.).  This  may  in  sonM 
measure  l)e  due — as  Volkmauu  lias  suggested — to  the  directioD  of  iht 
Iym|ili  cuneut  of  the  muscle  being  from  the  latter  Ut  the  faiirta,  and 
not  in  tliG  converse  direction. 

Stiles  has  lately  devised  a  method  for  determiuiog,  wiihoak  mi- 
rroscopical  examination,  whether  the  whole  of  tlio  cancejrooa  KTOwth 
and  ghiudular  tissue  has  been  removed  or  not.  The  brcuMt  is  fint 
freeil  from  blootl  by  immorftion  in  nnmiug  wiitf»r:  it  is  then  sob- 
merged  (whole  or  slicf-d)  for  about  ten  minutes  in  a  ijuurt  of  fiv0-per- 
cent.  ar|ueoiis  solution  of  acidum  uitrieum,  B.  P.,  and  then  ira«di«d 
again  for  a  few  minutes,  after  which  it  is  |>lace<l  in  undilntMl  tnetliy- 
lab^d  s[)irit.  By  this  methotl  tlie  highly  albuminous  epithelial  oeUs 
are  converted  into  a  dull,  grayish-white,  opaiiue  sulNiteaoft,  wliieii  eaa 
l)e  readily  diHtinguished  from  the  more  translucent  stroma.  From 
the  arraugtnuont  of  the  opaque  I'pithelijd  areas,  their  canctiroua  or  dou- 
cancerous  nature  can  generally  l>e  det<>rmined.  In  this  way  tbe 
tions  of  the  neo]dasra  to  the  gUud,  its  exact  limits,  and  tbo 
and  extent  of  its  infiltrations  can  l>e  definitely  ascertiiined. 

As  the  result  of  the  extensive  application  of  this  method,  Stiloi, 
likf*  Heidenhain,  has  found  that  the  disease  is  very  seldom  completely 
extirpated  by  tlie  ordinary  ofyerative  ])roceedings  hitherto  iu  vogue. 
He  has  especially  pointed  out  the  facility  with  which  the  skin 
cancerous  growths  becomes  affected,  owing  to  its  connection  with  tho 
ligamenta  susijensoria  of  CJooper,  and  tlu-ir  contained  glandular  proc- 
esses, lymphatics,  etc.,  along  which  the  disease  readily  apreada. 

As  previously  mentionfid,  iit  a  rornparatively  early  stage  of  the 
disease  there  may  frf^fpiontly  be  found  in  the  vicinity  of  the  primiuy 
noophiHm  small,  really  <iiMContinuous,  satellite  nodules,  which  are  tbe 
first  signs  of  regional  disHomiiiation.  These  arise,  as 
Waldeyer,  and  others  have  shown,  from  cellular  elemenia 
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from  the  primary  tumor,  aud  conveyed  to  their  new  destinati* m  by 
the  l.vmphfttictt  or  veiua,  or  by  their  own  spontaneons  movements. 

In  mammary  cancer  the  tendency  to  hx-ul  diafiemiuatiim  is  very 

marked.     Tiirok  and  Wittelahiifer,  basing  their  observations  on  366 

post-mortem  examiuatione,  met  with  it  iu  about  52  per  cent,  of  all 

men.     They  found  olwioua  nodulea  iu  the  wkin  iu  10  per  cent.,  in  the 

PAramammary  fatty  tia»ue  in  8  per  cent.,  in  the  pectoral  mu8cleB  in 

I(j  per  cent.,  in  the  iutercostals  in  6  percent-,  in  the  riba  iu  8  j>er 

cent.,  in  the  sternum  in  5  i>er  cent.,  iu  the  clavicle  iu  H  per  cent.,  in 

tile  pleura  and  lungs  in  ().8  i>er  cent.,  in  the  i>ericardium  in  0.54  per 

cent.,  and  iu  the  ojjposite  breast  in  1>  per  cent. 

The  skin  is*,  of  cijurae,  very  mucli  more  frefiueutly  inyaded  than  is 
implied  by  the  above  iigures,  which  apply  ouly  to  the  diHcoutiuuouH 
formation  of  obvious  tubers,  and  not  to  its  infiltration  by  the  direct 
ext<>nsion  of  the  disease.  In  one  or  other  of  theHe  fta.AS,  Gross  found 
that  the  skin  was  involved  iu  over  <>2  per  cent,  of  all  eases. 

It  is  by  no  means  rare  for  cancer  of  one  breast  to  bo  followed  after 
a  time  by  outbreak  of  the  disease  in  the  other.  This  occurred  iu 
S  of  the  44  necropsies  in  my  list,  or  in  18.1  per  cent.  According  to 
Gross  it  is  a  late  symptom,  not  snpeTvening  on  the  awrage  until 
2f).8  muutliH  after  the  tmaet  of  the  primary  disease.  Of  9  Huch 
cases  under  my  observation,  4  were  due  to  lymphatic  dissemination, 
3  to  direct  extension,  1  to  metastasis,  and  1  to  multiple  origin. 

In  certain  rare  cases  nf  irregular  lymphatic  diHsemiuation  the  dis- 
eAse  may  be  conveyed  to  the  large  nerve  cords  of  the  axilla,  to  the 
upper  end  of  the  humerus,  to  the  retrosternal  lymph  glands,  thymxis, 
etc.  Under  tlio  latter  circumstances  cuuc<  r  sometimes  H]>read.4  to 
the  sternum,  causiug  an  external  [iromiuence  at  the  junction  of  its 
first  and  second  segments.  According  to  Key  aud  Eetzius,  the 
l3mifh  circulation  of  the  nerves  is  entirely  separate  from  that  of  the 
general  lymph  circulation ;  this  may  account  for  the  rarity  with  which 
the  disease  disseminates  in  the  large  nerve  trunks,  notwithstanding 
their  richness  in  lymphatics. 

Local  dissemination  has  an  imjiortaut  bearing  when  the  questiuu 
of  operation  is  under  consideration,  for  it  api»enrH  from  the  following 
consideratious  that  the  spread  of  the  disease  to  the  lymphatic  glands 
and  to  the  system  generally  is  greatly  favored  by  local  disHemiuation. 
Thus,  of  192  mammary  cases  with  locfd  diHsemiualioii,  Toruk  and 
Wittelahiifer  found  the  lymphatic  glands  iuvadod  in  Ij'2.ti  pin-  cont. , 
and  raetasUwes  in  72.*1  i>er  cent. ;  wliereas  oi  174  cases  free  from  local 
dissemination  the  lymjdiatic  glands  were  affected  iu  only  42.5  ])er 
cent.,  and  there  were  metastases  in  but  4o.4  per  cRut. 

In  structure,  these  local  dissemiuative  nodules  are  almost  identi- 
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cal  with  the  primary  tumor  whence  they  originate ;  and  they  conati — 
tuto  fresh  centres  of  the  diaease,  which  progress  precisely  as  the 
latter. 

In  the  uterus,  as  the  primary  growth  increases  in  size,  it  invades 
the  musculature,  and  subsequently  the  parametrium.  In  the  cervix 
the  disease  manifests  marked  tendency  to  spread  downwards,  for- 
ward«,  and  outwartls,  towards  the  anterior  vaginal  wall  and  the  base 
of  the  bladder,  rather  than  in  other  directions,  i»robably  owing  Uy  the 
greater  freedom  of  the  Ij'mphatic  channels  along  these  lines;  and  the 
upper  part  oi  the  vagina  is  almost  always  invaded.  In  the  corpus 
the  tendency  tif  the  disease  is  tt:*  8i)read  towards  the  i>eritoneum ;  but 
it  progresses  hIowIv,  the  muscidature  often  becoming  greatly  thick- 
ened, so  that  the  uterus  may  acquire  an  enormous  size. 

At  a  eoinijaratively  early  stage,  there  will  usually  be  found  in  the 
vicinity  of  the  primary  neoplasm,  or  even  at  some  distance  from  it, 
small  satellite  nodules,  which  are  the  first  obvious  signs  of  regional 
dissemination.  Upon  histological  examination  these  are  found  to 
couaiat  of  Holid  plugs  of  cancer  cells,  vegetating  within  the  lymiihatic 
vessels,  the  iutima  of  the  latter  taking  no  part  in  the  morlud  process. 
According  to  Seelig,  these  plugs  arise  from  ei)itheliul  elements, 
detached  fn  mi  the  primary  neoplasm  and  conveyed  to  their  new  des- 
tiuatiuu  by  the  !ymi>hatic8,  especially  by  the  perivascular  lymphatics. 
It  is  maitily  through  the  spread  of  the  disease  from  tlie  latter  to  the 
adjacent  blood-vessels  that  these  are  eventually  implicated  in  a  simi- 
lar way. 

It  is  generally  1>elieved  that  cancer  of  the  uterus  tends  to  remain 
l«jcalise<l  lunger  tlian  cancer  of  most  other  organs;  but  on  this  subjei-t 
there  has  been  much  exaggeration.  In  fatal  cases  that  have  run  their 
entire  course,  more  oi*  lesa  I(Rral  dissemination  is  of  almost  invariable 
occurrence.  Leoiiold's  researches  nihnw  that,  even  at  a  comparatively 
early  st'ige  of  the  disea-se,  too  much  reliance  must  not  he  placed  on 
this  alleged  immunity  from  dissemination;  for  of  127  cancerous  uteri 
c>xtirpat<Hl  ]H>r  vagiuam,  ho  found  dissemination  in  the  parametrium 
ill  (ItS,  or  in  54  per  ceut. ;  the  disease  being  limited  to  the  uterus  in  ' 
tliL*  other  59  t-fisi«H.  Mackeurodt  has  arrived  at  similar  conclusions. 
Hi>  found  that  tin'*  ablaticm  of  the  disease  had  often  l>eeu  but  incom- 
pletely i^tFci'ted  ;  fnr,  on  microscopical  examination  of  the  apjiarently 
liealtli\  tissm'^s  divided  by  the  surgeon's  knife,  numerous  Ciincerous 
foci  were  reveuh^d. 

Invjisinn  of  the  jtarametrinm  causea  diminution  of  the  normal 
ninliility  nf  the  uterus,  and  eveutnally  its  complete  fixation.  In  cait- 
<•»•!•  <if  the  crrvix,  owing  to  this  cause,  the  uterus  is  nearly  always 
depressed  im  well  as  fixed,  and  thus  the  vagina  appears  to  be  short- 
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It  would  be  a  mietake  to  infer,  from  what  has  beeu  stated, 
th&l  cervical  cimcera  spread  only  in  a  downward  and  forward  direc- 
tion; for,  in  no  iuconaiderable  proportion  of  cases,  the  disease  extends 
bax^kwards  towards  the  rectum.  Other  localities  in  which  dissemina- 
tion is  apt  to  occur  are  the  ovaries,  tubew,  broad  lijjjaraents,  pelvic 
l>eritoneum,  great  omentum,  and  adjacent  intestines. 

Cervical  cancer  may  also  spread  upwards  and  invade  the  corpus; 
*iiifl  need  excite  no  surprise,  when  we  recollect  the  freedom  of  the 
^^iiaatomosee  between  the  lymphatics  of  the  two  segments  of  the 
"*i^ras,  and  the  facility  with  which  retrograde  lymph  currents  are 
^«t  up. 

A  considerable  number  of  cases  of  primary  cancer  of  the  cervix 

^::s^ve  now  been  recorded,  in  which  cancerous  foci  were  also  found  in 

"•^le  corpus,  without  there  being  any  obvious  alteration  of  the  inter- 

"V-ening    pai-tt*.      Seelig    has    pointed   out,    that  th«   communication 

t>etween  the  lymphatics  of  the  cervix  and  those  of  the  body,  is  very 

^K^iuch  freer  through  the  numerous  large  branches  within  the  muscula- 

"fcure,  than  it  is  through  the  much  smaller  branches  uniting  tlie  mucosa 

«Df  the  two  uterine  segments ;  and  he  believes  that  instances  of  multi- 

^Ae  cancer,  such  as  we  are  now  discussing,  are  due  to  dissemination 

of  the  disease  along  these  lines,  rather  than  tc»  multiple  urigin.     In  a 

:iiew  cases  the  primary  outbreak  has  been  in  the  corpus,  and  the  sec- 

«5ndary  one  in  the  cer\dx ;  mf}at  of  these  are  probably  also  due  to  dis- 

a^emination,  but  Winter  and  others   think  that  «omn  of    them    are 

<;au8ed  by  inoculation  of  the  cervix  through  contact  with  the  cancer- 

ons  disease  of  the  corjms  or  with  d/-hn's  gi^■en  off  from  it. 

Ajs  the  primary  growth  extends,  it  gradually  blends  with  the  adja- 
cent outlying  nodules ;  and  thus  a  diffused  mass  of  cancerous  infil- 
tration results.  In  this  way,  when  the  inferior  segment  of  tlio  uterus 
is  the  j)art  primarily  affected,  this  structure,  the  anterior  wall  of  the 
vagina,  the  base  of  the  bladder,  and  adjacent  parts  are  glued  together, 
and  the  infiltration  is  apt  t+i  invade  also  the  periurethral  tissues  j 
moreover,  in  a  considerable  [)rniM)rtiou  of  cases  it  spreads  backwards, 
involving  the  rectum  and  adjacent  structures. 

As  the  disease  extends  towards  the  ba-HO  of  the  bladder  it  surrounds 
the  lower  ends  of  the  ureters,  compressing  them  and  desti'oyiiig  their 
mobility.  The  precise  spot  at  which  this  first  hapjieiis  probaltly  is 
altogether  outside  tlie  bladder,  where  the  ureters  lie  close  to  thevagi- 
ual  wall  before  they  bend  forward  to  perforate  the  base  of  the  blad- 
der; at  any  rate,  this  is  what  I  infer  from  the  not  infrequent  occur- 
rence of  hydronephrosis  in  the  absence  of  any  cancerous  infiltration 
of  the  bladder.  An  impediment  is  thus  offerpd  to  the  outflow  i  if 
orine,  in  consecjuence  of  which  the  ureter,  together  with  the  pelvis 
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of  the  kidney  and  Its  calyces,  becomes  dUteuded  by  the  AocmnuUtin^ 

urine— Lvdronephrosie. 

It  sonjetiraea  hjippeuH  tliat  the  canceroiw  tumor  obHtnicta  the  urt»*  ■* 
tt>ra  simply  by  compre88inj(  thein,  us  in  a  case  re[>ortfMi  l)y  Jourdun-^ 
The  experiinentfi  of  Lewin  and  Ooldschmidt  whow  the  facility  witt^ 
wind],  even  under  normal  couditiouH,  reflux  of  urine  from  the  bladder:^ 
iut«  the  ureters  may  (K^cur;  while  the  least  himlrttuce  to  the  outtiu\ 
cauaeti  it  at  once,  when  the  bladder  is  full. 

Tlio  jvurely  mechanical  eflfect  of  this*  hydrotitatic  compression  on 
the  kidney  is  to  cause  atrophic  ehauiyea  in  the  papillae  and  pyramitln, 
aud  eventindiy  in  otlipr  adjacent  renal  atructures ;  but  IwHiiles  this,  after 
a  time,  interstitial  nei>hriti8  usually  supervenes — indeed,  according 
to  Laufereaux,  inflammatory  changes  in  the  kidney  are  of  invariable 
occurrence  in  advanced  cases. 

Complete  oliBtruetion  of  tlie  ureters  is  decidedly  rare;  hence  the 
whole  renal  tissue  is  seldom  destroyed.  I  have  seen  a  ca.se  in  which 
the  cancerous  disease,  haviufj;  invaded  the  wall  of  the  ureter,  spread 
upwards  alon^  it  tf»  the  jyelvis  of  the  kidnejv;  and  another  case  in 
which  the  cancerous  growth,  having  perforated  the  lower  jjart  of  the 
ureter,  grew  upwards  within  it  to  the  i)elvis  of  the  kidney. 

It  is  highly  exceptional  for  uterine  canc/ers  to  run  their  entire 
course  witlioiit  inducing  hytlronephrosis,  and  the  aflfectiou  is  nearly 
always  bilateral, 

The  c*xt<'usion  of  ulceration  to  the  base  of  the  liladder  brings  with 
it  a  dangerous  eroji  of  complications,  viz.,  perforation  of  the  bla<.lder, 
cystitis,  aseeudiug  ureteritis,  pyelonephrosis,  suppurative  pyelitis, 
and  acute  iuterstitial  nephritis,  with  the  occasional  formation  of  mili- 
ary alvHoeHMeH.  In  like  manner  the  rectum  may  lie  perforated. 
Eventually  the  rfmains  of  the  bladder,  uterus,  and  rectum  become 
c*<mvert('d  into  ime  large,  ulcerated,  cancerous  cloaca;  whence  profuse 
putrid  diHi'liargH  i.ssuen,  canning  vaginitis  and  vulvitis,  which  some- 
times assume  a  membranous  character. 

In  most  cases  of  uterine  cancer  the  fatal  issue  is  determined  by 
some  such  iutf  rcurrcnt  com])licati(mH  as  the  foregoing. 

As  the  diHease  Hpreads  towards  the  peritoneum  l(x;alised  adhe- 
Hif)us  are  fornnnl,  mattiuf^  the  jjelvic  contents  together,  and  so  shiit^ 
Hug  oil'  tin;  advfiijciii^  c(tuc4T  from  the  genend  peritoneal  cavity  ;  l>ut> 
in  sinte  f)f  this,  general  peritonitis  not  infretjuently  ensues,  and  in  a 
certain  proitortion  of  cases  fatid  jn'i-f oration.  In  like  manner  a<lbe- 
hIdjis  often  urine  bctwen  the  diseased  uterus  and  the  great  omentum. 
.Adjacent  looits  of  bowel — usually  sigmoid,  rectum,  or  ileum — may 
aUn  lie  involved,  giving  rise  to  intestinal  obstruction,  or  even  to  jjer- 
forjiliou. 
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The  relative  fretiueucy  of  the  oecurreuce  of  the  above-mentioned 
/eeioM  may  be  gauged  from  the  followiug  analysia  of  78  post-mortem 
exaBiinationa  on  patients  dead  of  uterine  cancer,  many  of  which  were 
made  by  myself. 

The  va'jina  was  extensively  infiltrated  in  7*2  caseH,  and  in  6  cases 
it  was  scarcely  at  all  invaded. 

The  bla<Uer  was  infiltrated  in  5fi  cases,  and  in  29  it  was  perforated 
well. 

There  waa  extensive  renal  diseaae  in  every  case :  hy  dronephroflia  was 
met  with  in  (>7  cases  (5  being  complicated  with  suppurative  pyeloure- 
teritis,  2  of  which  ended  fatally  by  perfctrating  into  the  peritoneal 
cavity);  in  57  of  these  cases  the  disease  waa  bilateral,  and  in  10  uni- 
lateral; in  most  of  them  there  was  concomitant  nephritis;  in  11  cases 
lij^dronephrosis  was  present,  although  the  bladder  was  quite  fre« 
froxsi  cancerous  disease.     There  was  evidence  of  acute  cystitis  in  15 

The  rectum  was  infiltrated  in  1*.)  cases,  and  in  10  it  was  perforated 
aa  'well. 

The  pelvic  contents  were  mattB4l  together  by  adiiesions  in  ^34  c&ses ; 
fiticl  in  10  of  these  cases  there  were,  as  well,  old  peritoneal  adhesions 
^•li^i'^iUijhout  the  whole  abdominal  cavity. 

In  13  cases  the  pelvic  pentoneum  was  cancerous — Douglas'  pcjuch 
^**  7,  general  in  6,  anterior  cuWe-sac  iu  2  ("UseH;  4  of  these  cases  had 
I^^rforated  into  the  peritoneal  sac,  and  so  cauMed  fatal  i>eritouitis.  In 
—  Oases  intestinal  olwtruction  had  resulted  from  adhesions  between  the 
^leum  and  sigmoid  flexure  res[)ectively  ;  and  in  several  other  cases  the 
intestines  were  adherent,  as  also  was  the  great  omentum. 

The  ovaries  were  invaded  iu  13  cases  (both  iu  8,  the  left  in  4,  and 
the  right  in  2  cases). 

In  the  hrtxid  UgamentH  there  were  ciiueerous  deposits  in  5  cases. 
Kiwiach  found  the  lubes  cancerous  in  18  out  of  73  necropsies. 
In  operative  procedures  for  uterine  cancer,  it  is  imjiortAnt  to 
recollect  the  frequency  with  which  the  disease  1>ecomes  disseminated 
in  the  ovaries,  tubes,  and  broad  ligaments.  Wliou  the  neophism 
originates  from  the  fundus  or  it«  vicinity,  dissemination  along  this 
track  is  of  special  frequency. 

Ptfomefra  was  met  with  in  3  cases;  pymoJphtx  in  Tj  cases  (double 
4,  single  1) — 1  of  which  ruptured  into  the  peritoneal  sac;  and  kydr(h 
mlpivjc  in  2  cases. 
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Lymph-Gland  Dissezxiin&tion. 

On©  of  the  earliest  consequences  of  the  development  of  a  canoerons 
tomor  ia  that  the  adjacent  lymph  glands  become  enlarged.  This  con- 
dition may  be  only  transitory,  as  in  the  glandular  enlargements  occa.- 
sionally  seen  in  the  course  of  most  infectious  diseases,  in  association 
with  certain  nou-nialignaut  tumors,  and  in  the  glands  left  behind 
after  extirpation  of  a  cancerous  part.  Such  enlargements  are  usually 
ascribed  to  "irritation"  or  "chronic  inflammation."  Histological 
examination  reveals  nothing  more  than  undue  increase  in  number  and 
size  of  the  lymphoid  cells,  together  with  thickening  of  the  fibrous 
reticulum  and  proliferation  of  its  nuclei,  as  well  as  hyperplasia  of  the 
endothelia.  These  chauges  cause  obstruction  of  the  lymph  sinuses, 
and  couaetjueut  clogging  of  the  circulation  through  the  gland. 

When  associated  with  cancer,  this  glandular  enlargement  is  usu- 
ally followed,  after  a  time,  by  the  development  in  the  affected  glands 
of  cancerous  growths,  similar  iu  character  and  structure  to  the  pri- 
mary neoijlasm.  This  indicates  that  the  secondary  growths  are 
derivatives  of  the  primary  one.  Yet  it  is  exceptional  to  find  any 
direct  coutinuitjy  between  the  two.  Wherein,  then,  does  the  connec- 
tion consist?  We  have  seen  tliat  the  lymph  radicles  coramuuicate 
directly  with  the  cancer  alveoli.  Hence  detached  cellular  elements 
from  tlie  neoplasm  may  easily  enter  the  lymphatics,  and  be  carried 
by  the  lymph  stream  into  the  adjacent  glands,  just  as  happens  with 
particJes  of  cohmng  matter  after  tattooing.  From  the  smallness  of 
the  l^'iuph  radicles,  it  may  be  inferred  that  such  transported  frag- 
ments must  b«  excofdiugly  minute — probably  a  single  cell  or  a  small 
cellular  group  iu  most  cases.  That  epithelial  cells  thus  diasevererl 
from  their  normal  connections  may  still  grow  and  multiply  w©  know 
from  the  familiar  i)rocess  of  skin  grafting.  Probably  all  cancer  cells 
are  capable  of  ilissemiuation,  but  all  are  not  cjijjable  of  growing  when 
disseminated.  There  are  good  grounds  for  believing  that  the 
majority  of  these  "cancer  emboli"  perish  and  are  absorbed,  owing  to 
the  raefcilKilic  activity  (jihagocytosis)  of  the  cells  of  the  glands;  and 
that  only  those  with  sufficient  vitality  to  overcome  this  resistance 
originate  dissemiuatiou  tumors.  Hence  th©  lymph  glands  form  a 
temporary  barrifir  to  the  8j>rpad  of  the  disease,  and  do  not  them- 
selves usually  become  affected  until  a  considerable  time  after  the 
primary  outbreak. 

Gussenbauer's  histological  researches  confirm  this.  He  found 
traces  of  cancer  cells  tlisseminated  iu  the  glands  of  the  neck,  secondary 
to  primary  iHsease  of  the  lip,  in  twenty-nine  out  of  thirty-two  con- 
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secntive  cases,  and  doubtful  evidence  of  it  in  the  other  three.  Yet 
clinical  experience  proves  that  when  the  jirimary  disease  ia  extirpated 
without  removal  of  the  adjacent  glands,  in  a  considerable  proportioD 
of  cases  the  latter  do  not  originate  ret-urrences.  Similarly  of  Kiister's 
one  hundred  aod  seventeen  I>rea8t-caijcer  extirpations,  in  which  the 
eicifted  axillary  glauds  were  microscopically  examined,  in  only  two 
iiwtances  were  they  fouud  perfectly  free  from  any  sigus  of  cancerons 
dissemination ;  and  of  six  cases  of  the  same  lUsease,  with  iir>  enlarge- 
meBt  of  the  axillary  glands  clinically  appreciable,  Gussenbauer 
nevertheless  found— on  histtJogicat  examination  after  removal— evi- 
dence of  dissemination  iu  these  glands  in  every  case.  But  we  know 
from  clinical  exjterience  that  after  extirpation  of  caucerons  lireasts, 
without  opening  the  axilla,  recurrences  in  the  axillary  glands  are 
proportionately  much  lens  frequent  than  this.* 

We  have  thus  arrived  at  the  important  conclusion  that  the  out- 
break of  the  disease  in  the  lymphatic  glands  is  due  to  grafts  from 
the  primary  neoplasm  arrested  there,  which  suKsequeutly  develop  in 
accordance  with  their  inherent  tendencies.  This  explains  the  great 
resemblance  always  noticeable  between  the  primary  and  secondary 
growths,  the  significance  of  which  it  is  impossible  to  ignore.  Moxon 
has  sagely  insisted  upon  this,  Hesavs:  "The  first  cancer  which 
appears  has  a  likeness  to  the  part  in  which  it  Hp]>ear8,  and  the 
secondary  cancers  arising  from  it  liave  the  likeness  of  that  first  can- 
cer; and  those  who  doubt  that  they  came  from  that  first  cancer  nmst 
show  as  why  they  have  that  likeness."  In  this  connection  Waring's 
eiperimenta  are  of  interest,  for  they  show  that  the  cellular  elements 
of  the  secondary,  as  well  as  those  of  the  primary  growths,  iu  cancer 
of  the  i>ancreas  and  stomach,  produce  the  same  ferments,  etc.,  as  the 
normal  secretory  cells  of  these  parts. 

On  examination  ai  affected  glands  removetl  at  an  early  stage  of  tbe 
disease,  it  can  generally  be  made  out  that  the  new  growth  consists  fif 
but  a  few  small,  circumscril>ed  foci,  situatejl  iu  the  perifollicular 
lymph  sinuses  of  the  cortex  or  in  their  irameJiate  vicinity— that  is  to 
say,  in  the  course  of  the  normal  afferent  lymph  stream. 

In  a  case  of  melanotic  cancer  of  the  breast,  with  secontlary  lesions 
in  the  axillary  glands,  the  dark  color  of  tlie  cells  enabled  Billroth  to 
follow  the  extension  of  the  dissemination  along  the  lymph  sinuses; 
and  his  observations  have  since  boon  couiirnied  niul  araiilified  by 
Zehnder.  The  latter  describees  the  initial  foci  tin  increasing  in  size  by 
continuons  proliferation  of  their  constituent  cells,  which  soon  assume 

•Of  thlrteea  mammary  caocers,  with  no  appremble  etilargemeat  of  the  axillary 
gUnda,  for  which  the  breast  alone  was  rpniovt'd.  in  three  there  was  no  return  of  the 
disease  llire^e  years  and  upwards  after  the  opcratioo  (Hildebraud). 
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the  alveolar  arrangemeut,  just  as  in  the  developmeut  of  the  primar}' 
tumor  in  the  breaat-  These  cells  are  very  rich  in  karjokinetie  fig- 
ures, and  they  can  easily  be  distiuguiehed  from  the  cells  (lymphoid) 
of  the  parenchyma  of  the  gland,  which  show  no  uigoa  of  rei>roductive 
activity,  and  appear  not  to  participate  in  the  spread  of  the  disease. 
Petriek  has  arrived  at  similar  conclusions.  Finally,  by  multiple 
staining,  Gibbes  has  conclusively  demonstrated  the  correctness  of 
this  interpretation.  Large  multinucleated  cells,  the  so-called  "  giant 
cells  of  cancer,"  are  ako  of  fretjuent  occurrence.  As  the  cancerous 
grafts  increawe  in  Hize,  the  parenchymatous  cells  of  the  gland  suffer 
atrophy,  tlie  blntiil-voseels  of  the  stroma  enlarge,  and  their  endothe- 
lial and  muscular  coats  thicken.  The  endothelial  cells  of  the  lymph 
vessels  and  glands  show  no  visible  alterations,  and  they  evidently 
tfiko  uo  active  part  in  the  process.  In  its  subseciuent  course  the  dis- 
ease progresses  precisely  aa  the  primary  outbreak. 

Although  the  lymphatics  conuecting  a  cancerous  tumor  with  the 
affected  gLiuds  are  usually  free  from  disease,  yet  it  occasionally  hap- 
pens that  they  are  found  distended  vvitb  cancer  cells.  The  so-called 
lym[)h  C(»rd,  ofttr-u  to  be  ft>lt  jmssing  from  a  mammary  cancer  to  the 
axillary  glands,  is  usually  nothing  more  than  the  axillary  tail  of  the 
mamma  itself.  The  glauda  first  affected  are  those  that  receive  their 
lymiih  directly  from  the  part  of  the  organ  involved  by  the  primary 
neoplasm,  and  the  subse<iueut  spread  of  the  disease  from  gland  to 
gland  cttrresponds  to  the  course  of  the  lymph  stream;  but  it  must 
be  borne  in  mind  that  each  infected  gland  constitutes  a  new  centre 
of  ilissemiuation.  In  cancer  we  never  meet  with  any  general  infec- 
tion of  the  lymitliatif,  system,  such  as  is  often  observed  in  tubercle, 
syphiliH,  and  utlier  infectious  diseases.  This  important  fact,  taken 
with  HiH  foregoing  fonsiderations,  is  an  indication  against  the  fancied 
resemblance  traced  by  some  pathologists  between  these  diseases  and 
cancer.  Here  it  may  i3<^  mentioned  that  malignant  neoplasms  have  the 
pro[)Grty  oi  reproducing  their  like  by  dissemination  in  the  adjacent 
lymph  glands,  etc.  The  fow  i^istancesin  which  it  is  alleged  that  noa- 
iiKiligiiaiit  nenphisms  (thyroid  mleuomata,  uterine  myomata,  ovarian 
cystomata,  etc.)  have  manifested  similar  properties  are  capable  of 
being  otlierwisB  exftlaiued. 

The  ootn]>;irative  fretjueucy  of  lymph-gland  dissemination  and  the 
period  at  wliicli  it  is  uk  ist  jirone  to  Huper^'ene^  vary  according  to  the  dif- 
erent  local itios  in  which  the  primary  disease  originates.  In  "rotlent 
ulcer"  any  iliMHoraination  at  all  is  almost  unknown.  Gliomata  are 
nialiguiint  nonplasmH  tliat  are  said  also  never  to  disseminate,  and  it 
is  rortainly  rare  for  tla*  diaeaHo  to  spreful  in  this  way.  In  an  infant 
two  and  om -fourth  years  old,  with  recurrent  glioma  retinas,  I  have 
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TioweTcr  Been  diRsemination  in  the  dura  mater  and  in  the  right  del- 
toid inuacle.  These  differences  depend  mainly  upon  the  interaction 
of  three  rariable  factors:  (1)  the  size  and  qualities  of  the  cancer  cells 
themselves,  and  their  degree  of  cohesion;  (2)  the  comparative  rich- 
ness or  otherwise  of  the  lymphatics  in  their  vicinity,  and  tbe  relation 
of  the  latter  to  the  cancer  elements ;  (3)  the  phagocytic  properties  of 
invaded  lymph  glands. 

Considering  the  great  importance  of  this  subject  in  connection 
with  the  treatment  of  mam  mar}'  and  uterine  cancer,  I  have  selected 
these  forms  of  the  tliaease  as  the  most  suitable  for  illustrating  in 
detail  the  chief  features  of  lymph-gland  diHsemination. 

About  a  dozen  Ivmphatic  glands  are  normally  to  be  found  in  the 
axilla,  but  in  cases  of  cancer  this  number  is  often  greatly  exceeded. 
Tu  a  muramary-cancer  patient  operated  on  by  Gross,  fifty  diseased 
glandH  were  removed,  which  varied  in  size  from  a  small  shot  to  a 
large  nut.  I  have  seen  several  instances  in  which  the  numl)er  was 
Dearl}'  as  great.  This  condition  is  no  doubt  due  to  morbid  enlarge- 
ment of  the  numerous  small  lyinph-glautlular  structures  normally 
present  in  the  axillary  fat,  although  ordinarily  invisilile  to  the  naked 
eye.  The  number  of  glaods  usually  affected  is  of  course  much  less 
than  thin,  but  half  a  dozen  or  more  are  often  obviously  tliseased;  yet 
the  resulting  tumors  seldom  attain  large  si^e.  When,  however,  only 
a  few  glands  are  involved,  or  bnt  n  single  one,  tumors  larger  than 
usual  often  ensue.  Cancerous  axillary  glamh^  generally  remain  dis- 
crete; but  sometimes  they  blend  together,  formiug  a  single,  hard, 
irregular,  nodidar  mass. 

In  most  of  our  standard  text-books  the  axillary  glands  are 
deacribed  as  lying  along  the  inner  side  of  the  axillary  vessels.  I 
need  hardly  remind  any  practical  surgeon,  that  it  is  useless  to  seek 
for  enlarged  glands,  secondary  to  disease  of  tiie  lireast,  in  this  posi- 
tion. The  axillary  glands  that,  as  a  rule,  fii*st  receive  the  lympliatics 
from  the  breast  are  those  situated  on  the  chest  wall  at  the  lower  part 
of  the  inner  side  of  the  axilla,  under  the  border  of  the  pectoraliH 
major  muscle  (pectoral  glands).  These  are  usually  the  first  to  be  iu- 
vaded  in  crises  of  cancer.  It  is  well  to  rememl>er  that  the  axillnry 
tail  of  the  mamma  lies  close  by  them,  and  under  certain  eircunmtiiu- 
ces  it  may  easily  be  mistaken  for  an  enlarged  gland. 

The  remaining  axillary  glands  are  grouped  as  follows:  (n)  those 
along  the  inner  side  of  the  large  vessels,  which  receive  the  lyiuiiliat- 
ic8  from  the  upper  limb  and  are  in  free  communication  with  the  fore- 
going (brachial) ;  (h)  those  of  the  jtosterirtr  part  of  the  axilla,  deeply 
seated  along  the  course  of  the  subsoijiulai  vessels,  which  receive 
lymphatics  from  the  back  (subscapular) ;    (*)  a  few  small  glands 
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immediately  below  the  clavicle  (infraclavicular),  between  the  pecto 
ralia  major  and  deltoid  muscles,  which  receive  brauches  from  the  arm 
and  shoulder,  and  commuuicate  above  with  the  inferior  cervical  and 
below  with  the  pectoral  glands.  There  can  be  no  doubt — as  pointed 
out  by  Hyrtl  and  Reiffel — that  aome  lymphatics  from  the  mamma 
reach  the  glands  at  the  upper  part  of  the  axilla,  through  Mohren- 
heim'a  apace,  without  entering  the  pectoral  group.  These  pass 
betweeu  the  sternal  and  clavicular  parts  of  the  [jectoralis  major  mus- 
cle, entering  the  arLUa  above  the  pectoralis  minor,  where  they  have 
often  been  found  infiltrated  in  cases  of  mammary  cancer.  These 
various  groups  of  glands  communicate — directly  or  indirectly-r-with 
one  another,  ao  that  all  may  eventually  become  diseased  from  a  sin- 
gle morbid  focus.  Their  eflferent  vessels  ascend  with  the  subclavian 
vein,  aud  having  formed  one  or  more  trunks  terminate  on  the  left 
side  in  the  thorncic  duct,  and  on  the  right  side  in  the  right  lymphatic 
duct  or  subclavian  vein.  Next  to  the  pectoral  glands,  those  in  the 
vicinity  of  the  large  blood-vessels  and  nerves  are  the  ones  chiefly 
affected  in  cancer  of  the  breast — as  far  upwards  as  the  clavicle,  and 
sometimes  even  above  this  level. 

When  these  glands  ai-e  extensively  involved,  oedema  of  the  upper 
extremity  from  pressure  ou  the  axillary  vein  may  ensue ;  aud  at  the 
same  time  there  often  is  great  pain  from  compression  of  the  large 
nerve  trunks.  Should  this  condition  pass  on  to  gangrene,  the  suf- 
fering of  th<»  patient  will  be  very  great,  for  death  is  then  approach- 
ing in  oue  of  its  most  horrible  forms.  It  is  for  the  relief  of  such 
cases  that  German  snrgeoua  have  resorted  to  amputation  at  the 
sbouKler-joint,  etc.  "Lymphatic  oedema,"  from  obstruction  of  the 
lymphatic  circulation,  is  comparatively  rare.  In  its  extreme  form, 
I  hiiVL>  uever  seen  an  iustauco  of  it  in  connection  with  mammar>'  can- 
cer; but  minor — more  or  leas  transitory -^forms  of  lymphoedema  I 
have  several  times  seen.  The  disrase  rarely  encroaches  on  the  main 
arterial  tniuks;  O'Connor  has,  however,  reported  an  instance  of  dry 
gangrene  of  both  upper  extremities,  owing  to  this  cause :  the  patieut, 
aged  56,  was  tlun  Hu!>jeet  of  recurrent  cancer  in  both  breasts;  the 
axillary  and  supraclavicular  glands  being  invaded  as  well. 

The  lymidiaticH  of  the  breast  are  extremely  abundant.  No  other 
gland  cau  compare  with  the  mamma  in  this  respect.  Moreover,  its 
ly]i][)liatics  are  relatively  much  more  numerous  than  its  blood-vessels, 
and  tlieir  intercommunications  are  very  free.  Inasmuch  as  the  spread 
of  cancer  aud  other  diseases  is  eflFected  mainly  through  their  agency, 
accurate  knowledge  of  their  disposition  is  a  matter  of  groat  practical 
iratiortunce.  They  consist  chiefly  of  two  sets:  su|>erficial  ones 
derived  from  the  skin,  and  deepoues  from  the  gland,    The  superficial 
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lymphatics  are  moat  abuudant  in  the  nipple  and  areola,  where  they 
form  fine  networks.  From  these  a  variable  number  of  branches 
arise,  which  join  the  subareolar  lymphatic  plexus,  towards  which  the 
deep  lymphatics  from  the  gland  itself  also  converge.  The  lymphat- 
ics of  the  mammary  ^IJiDd  are  unequally  distributed  on  its  two  sur- 
faces, the  anterior  set  being  the  larger  and  more  numerous.  Most  of 
the  large  tnmks  that  go  to  the  axilla  arise  from  these  vessels.  Each 
acinus,  lobule,  and  lol>6  is  surrounded  by  intercommunicating  lym- 
phatic anastomoses.  The  branches  from  these  varioua  sources  con- 
verge towards  the  areola,  beneath  which  their  large  trunks  communi- 
cate freely,  forming  the  subareolar  plexus  of  Sappey.  This  plexus  is 
the  meeting-point  of  the  chief  mammaiy  lymphatics.  Hence  cancer- 
ous neoplasms,  originating  in  this  part  of  the  gland,  are  particularly 
apt  to  be  attended  by  widespread  acute  local  diffuHifm. 

From  this  plexus  two  main  trunks  arise — one  from  its  outer  and 
one  from  its  inner  side — which  course  in  the  aubcutauettus  fat  to  the 
axilla.  Each  receives  one  or  more  branches  from  the  upi)er  and  lower 
Ijeripheral  parts  of  the  gland.  Sometimes  these  perijiheral  liranchps 
join  the  axillary  glands  independently.  In  the  axilla  it  is  rare  to  find 
more  tlian  two  or  three  large  lymphatic  trunks.  The  above  descrip- 
tion is  mainly  after  Sappey,  but  I  think  this  distinguished  anatomist 
is  in  error,  in  maintaining  that  all  the  lymph  from  the  breast  necessa- 
rily i>a88eH  through  the  subareolar  plexus.  There  are  other  lymphat- 
ics proeee<ling  from  the  breji.st  In^sides  those  described  by  him.  Stime 
accompany  the  blood-vessels  (perivascular).  These  consist  merely 
of  a  layer  of  endothelial  cells  lining  the  connective  sheatlis  of  the 
vessels  they  ivccompany.  Numerfjua  (tther  eflferent  branches,  as 
Langhans  has  shown,  pass  from  the  posterior  part  of  the  breast  into 
the  loose  retromammary  connective  tissue,  whence  they  proceed  to 
the  axilla  without  ever  entering  the  subareolar  plexus.  Through 
these  branches  cancer  frefpiently  diHsemiuates.  Some  lymphatics, 
from  the  deep  aspect  of  the  breast,  also  enter  the  cheat  through  the 
pectoral  and  intercostal  muscles,  and  so  come  into  close  relatiouHhip 
with  the  pleura.  In  fact,  through  the  medium  of  numerous  arterial, 
venous,  and  lymphatic  vessels,  the  ]>leura>  and  mammfe  are  closely 
related.  Hence  the  frequent  aBsociatinn  of  i>leurisy  and  pleural  effu- 
sions with  cancerous  and  other  affections  of  the  mammro ;  hence  also 
in  certain  intrathoracic  diseasfs  tlie  mammfe  may  Iw  secondarily 
involved.  Lymphatics  from  the  upper  part  of  the  mamma  some- 
times paas  directly  to  the  infraclavicular  and  inferior  cervical  glands. 
Others,  from  iim  sternKl  part,  pass  tlimugh  the  second,  thinl,  fourth, 
and  fifth  intercostal  spaces,  to  tho  antorior  racdiastiual  (retrosterual) 
glands,  where  they  communicate  with  the  anterior  intercostal,  inter- 
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nal  and  external  mammarj  branches.  Waldejer  has  ahown  that  the 
retroaterual  lutty  tissue  and  the  thymus  remains  are  remarkably  rich 
in  lymphttdenoid  stnicturea.  It  is  strange  that  cancerous  dissemina- 
tion does  not  affect  these  glands  more  fre<iueutlj  than  it  appears  to 
do,  TOrOk  and  Wittelshiifer  found  them  diseased  in  ouly  6.5  per 
cent,  of  all  their  necropsies.  In  this  comiectiou,  it  is  of  interest  to 
recall  the  fact  that  cancer  originates  in  the  sternal  segment  of  the 
gland  much  less  frequently  than  in  any  other  part. 

The  paramammary  lymphatics  commuuieat<>  cm  the  one  hand  with 
circumferential  mammary  branches — from  both  the  8Ui>erficial  and 
deep  aspects  of  the  gland — and  on  the  other  with  the  subcutaneous 
thoracic  lymphatics.  Through  these  channels  the  lymph  systems  of 
both  breasts  communicate  indirectly.  Thus  may  bo  explained  those 
rare  instances  in  which  cancer  of  one  breiist  has  caused  dise-ase  of  the 
glands  in  lioth  axillae  (Scarpa,  Cooi^er,  Moore,  etc.),  and  others  in 
which  cancer  of  the  sternal  segment  of  one  breast  has  induced  secon- 
dary  disease  in  the  glands  of  the  opposite  axilla  (Volkmaun).  In  a 
case  mentioned  by  Moore,  cancer  of  the  left  breast  disseminated  not 
only  in  the  glands  of  the  left  axilla  and  groin,  but  also  in  those  of  the 
opposite  axilla.* 

It  is  a  matter  of  considerable  jiractical  importanc-e  to  determine 
how  soon  after  detection  of  the  primary  neoplasm  the  axillary  lymph 
glands  become  diseased.  According  to  Fink,  this  happens  as  early 
as  from  the  sixth  to  the  twelfth  month;  and  after  the  thirteenth 
month  they  are  invariably  invaded.  Winiwarter  estimated  the  i)eriod 
at  from  fourteen  to  eighteen  months.  Gross  gives  the  average  as  14.7 
months.  These  are  but  clinical  data,  which,  of  course,  do  not  enable 
us  toaftirm  that  t!iB  glands  are  free  from  disease  for  the  whole  perio<l 
of  apparent  immunity.  In  forty -three  of  Kiister's  cases,  with  no 
clinieally  a^jprrn-iable  disease  of  the  glands,  signs  of  cancerous  dis- 
Reraination  were  nevertheless  found  in  them  on  histological  examina- 
tion after  removal.  On  the  other  hand,  Poulsen  reports  twenty-one 
cases  in  which  the  mamma  was  removed  for  cancer — the  axilla  not 
being  touched  -in  which  the  patients  afterward  remained  free  from 
recurrence  for  three  years  or  more,  although  in  several  of  them  the 
tlisoase  had  existed  for  loug  periods  prior  to  the  operation.  Schmidt 
and  othera  have  met  with  similar  cases;  hence  there  are  evidently 
exceptions  to  the  rule  of  earlv  gland  dissemination. 

In  some  very  rare  instances  glandular  im[ilication  is  so  rapid  that 
it  appears  to  coincide  with  or  oven  to  antedate  the  primary  disease. 
In  others  it  may  be  delayed  for  several  years — for  ten  years  or  even 

*  Till'  connet'tions  bctwcpii  the  axillnry  and  groin  lympbaticB  are  well  sUowu  io 
one  of  Sappey'.s  plates  ("  Des  Vnisseaux  Lymphattqups,"  Paris). 
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more — or  it  may  never  occur  at  all.  Certain  scirrhous  cancers  may 
imdoubtedly  run  their  entire  course,  causing  systemic  diaaemination 
and  death,  without  the  adjacent  lymph  glands  ever  being  implicated. 
Hence  the  absence  of  lymph-gland  disease  is  no  absolute  guarantee 
against  general  systemic  disseminatiou,  which  in  these  cases  evi- 
dently takes  place  through  the  blood-vessels.  According  to  my  expe- 
rience, such  occurrences  are  most  exceptional.  I  have  met  with  but 
a  single  instance  of  the  kind  in  forty -four  consecutive  necropsies  on 
patients  Vfho  had  died  of  mammary  cancer,  there  being  metastases  in 
twenty -eight. 

According  to  Gross,  metastases  occur  without  any  antecedent 
lymph-gland  dissemination  in  about  one  in  seven  of  all  cases,  This 
estimate  ap[>ear8  to  me  too  high,  probably  because  many  oijerative 
cases  have  been  included.  Torok  and  Wittelshofer's  figures,  which 
are  much  higher  still,  err  also  from  this  cause. 

An  idea  of  the  frwiuency  of  lymph-gland  dissemination  may  be 
gathered  from  the  following  figures : 

Of  118  cases  of  primary  cancer  of  the  breast  consecutively  under 
my  observation,  there  was  obvious  glandular  disease — when  the  pa- 
tients were  first  seen — in  8fi,  or  in  73  per  cent.  In  aU  of  these  cases 
the  axillary  glauds  of  the  same  aide  as  the  disease  were  affected,  with 
the  supraclavicular  as  well  in  G  cases,  the  infraclavicular  in  2,  and  the 
glands  of  the  opposite  axilla  in  2^botli  breasts  being  involved  in 
theee  cases. 

Grf>S8  gives  the  proportion  of  cases  of  ghmd  dissemiuation  under 
like  circumstances  as  <)8  per  cent.,  those  of  the  aiiUa  l>eing  di.seafled 
in  all,  the  sui>raclavicular  in  5.4  per  cent.,  and  the  infraclavicular  in 
1.3  i^er  cent. 

Turning  now  to  the  post-mortem  evidence,  what  I  have  found  in 
the  cases  under  my  own  observation  is  that  of  44  consecutive  necroji- 
aiee,  there  was  lymph-gland  dissemination  in  40,  or  in  00.9  per  cent. ; 
the  axillary  glands  were  affected  in  all,  with  both  the  supra-  and 
infraclavicular  ones  in  5  cases,  the  supraclavicular  alone  in  2,  the 
infraclavicular  alone  in  4,  and  thfjse  of  the  opposite  axilla  iu  10  cases 
(in  7  of  these  both  breasts  were  cancerous) . 

In  three  of  the  four  cases  in  my  list  free  from  lymph-gland  dis- 
ease, cancerous  axillary  glantls  had  just  previously  been  removed  by 
operation. 

From  this  it  follows  that  dissemination  in  the  adjacent  axillary 
glands  is  sooner  or  later  an  almost  invariable  concomitant  of  acinous 
(scirrhons)  cancer  of  the  breast;  the  cases  that  nm  their  course  with- 
out it  are  of  great  rarity. 

Should  any  one  ojipose  to  this  conclusion  Toriik  and  Wittelahufer'a 
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analysis  of  366  necropsies,  in  wLdcL  the  axillary  glands  were  fonu<* 
invatled  in  only  175,  or  48  per  cent.,  my  answer  is  that  the«e  stati^^ 
tics  are  uaolcsa  for  determining  the  point  under  consideration,  becaud'^ 
of  the  large  number  of  operation  cases  they  include,  in  which  th^ 
aflfected  lymph  glands  had  recently  been  removed. 

It  is  commonly  stated  that  the  progress  of  the  disease  is  mnctM 
slower,  and  the  total  duration  of  life  much  longer,  in  cases  in  whicki. 
lymph-gland  dissemination  is  long  delayed,  than  in  those  in  which  tha 
glands  are  attacked  at   an  early  period  of  the  disease.     I  am  not 
aware  of  any  statistical  evidence  that  can  be  atlduced  in  support  of 
this  belief,  hut  my  imijreaaion  is  that  it  is  well  founded. 

It  is,  however,  clearly  shown  by  statistics  that  lymph-gland  aflFec- 
tion  is  an  important  factor  in  determining  the  results  attained  by 
operations  for  the  removal  of  the  disease. 

Thus,  accf)rdiijg  to  Winiwarter,  after  amputation  of  the  breast  for 
the  primary  diHease,  with  removal  of  affected  axillary  glands,  the 
wibrtrrjuent  duration  of  life  averaged  13  months,  the  total  doratioQ 
being  29  mouths;  whereas  when  the  breast  was  amputated,  without 
removal  of  axillary  glands — none  l)eing  obviously  affected — the  sul>- 
seqiient  duration  of  life  averaged  22  months,  the  totid  duration  being 
50  months. 

Gross'  statistics  are  ecjually  conclusive.  Thus  of  136  cases  of 
pxtirjifition  of  the  Ijreast,  in  98  diseased  glands  were  removed;  the 
tiitiil  duriition  of  life  averageil  39.3  months,  and  local  recurrence 
ensued  on  the  average  in  1.9  months;  whereas  in  4H  cases  free  from 
gland  dissemination,  the  average  duration  of  life  was  52.7  months, 
and  the  average  period  of  rocnrrence  was  8  mouths.  The  latter, 
therefore,  lived  13.4  months  longer  than  tlie  former,  and  when  recur- 
rence followed,  it  appeared  (y.l  mouths  later. 

The  same  autlaor  has  shown  tliat  t]ie  proportion  of  cures  after 
operation  is  5.1  ]>er  cent,  greater  wheu  the  axillary  glands  are  free 
from  disease,  than  it  is  wlien  they  are  ob%'iouBly  affected.  Poulsen'e 
testimony  is  to  the  samn  effect,  for  22  per  cent,  of  his  operated  cases 
(in  most  of  which  the  glands  were  not  obviously  affected)  were  well 
for  three  years  or  more  after  extiri>ation ;  whereas  of  43  operated 
cases  (in  which  the  gL'imla  were  demonstrably  involved),  only  4  (9.3 
per  cent.)  were  well  at  the  eud  of  that  period. 

These  data  indicate  tliat  the  l)e8t  time  for  extirpating  the  disease 
is  before  the  glands  have  become  obvnoasly  involved. 

Recent  researches  (Poirier,  Sappey)  show  that  the  uterus  is 
exceedingly  rich  in  lymphatics,  whose  numerous  branches  communi- 
cate freely  with  one  another,  as  well  as  with  offsets  from  adjacent 
organs.     Owing  to  the  inefiicieucy  rjf  the  valvular  apparatus,  lymph 


LTBtPH-GLAND  DISSEMINATION.  347 

cmreatH  aro  often  establisbetl  in  directions  other  than  tlie  uonnal. 
lience  the  wliole  system  may  usually  l)e  injected  by  inserting  the 
Syringe  into  almciat  any  part  of  tlio  oryau ;  hence  also,  in  cancer,  we 
need  not  be  surprised  to  meet  with  disaomiuation  iu  localities  not 
directly  in  the  course  of  the  normal  lymph  stream. 

The  mucosa  is  permeat^il  thrnu^lunit  uith  lynii)hatic  channels; 
"but  the  precise  manner  in  which  they  ori^iinate  and  their  exact  rela- 
tion to  the  utricular  glands  have  not  yet  been  deiiuitively  determined. 
Leopold  regards  the  Btroma  of  tlie  mucosa  as  consisting  of  an  inter- 
communicating system  of  lymjdi  spaces,  in  which  the  glands,  etc., 
are  emliedded ;  the  small  round-celled  interglandular  elements  he 
considers  to  bo  lymphocytes. 

From  the  mucosa  efiFerent  braucljes  pass  t(jthe  musculature,  which 
encloses  an  immense  numl>er  of  large  clefts  and  siDUses,  freely  com- 
muni  eating. 

From  this  source  branches  are  given  oflf  in  great  uuml>ers,  whitdi 
emerge  on  the  surface  of  the  utems,  beneath  the  peritoueuni,  where 
they  ramify  and  amistomose  in  the  subjieritoneal  connective  tissue. 
These  vessels  communicate  freely  with  the  aul>eudothelial  lymphatic 
plexuses  of  the  peritoneum. 

The  lymphatics  of  the  corpus,  cervix,  and  i)ortio  communicate  by 
numerous  anastomoses,  which  are  especially  free  within  the  muscu- 
lature and  along  each  lateral  lM)rder  of  the  uterus;  wliile  inferiorly 
they  are  joined  by  vaginal  offsets. 

The  efferent  branches  from  the  corpus  ctmvorge  to  form  two  large 
trunks  on  each  nide,  which  then  enter  the  upper  jjart  of  the  broad 
ligament  witli  the  uteroovariau  bh tod-vessels;  they  pass  tlience  be- 
neath the  ovary  to  the  u[iiier  border  of  the  broad  ligament,  where  they 
are  reinforced  by  numerous  branches  from  the  ovary  and  txibe,  which 
anastomose  with  them  higher  up;  thenro  thnv  follow  the  course  of  the 
utero  ovarian  blood-vessels  to  their  terminatifm  in  the  lumbar  glands. 

The  latter  consist  of  median  and  latenil  chajdets  of  g.'iuglia,  with 
numerous  intercommuDicating  branches,  which  Cf)n]]iletel\'  surround 
the  ac»rta  and  vena  cava.  They  extend  from  the  rece]>taculum  chyli 
above,  to  the  angle  of  bifurcation  of  the  common  iliac  artery  below, 
where  they  become  continuous  with  the  iliac  f^Lmds.  The  lowest 
lumbar  ghmd,  which  receives  lymph  directly  from  the  corjiUH  uteri,  is 
situated  on  a  level  with  the  inferior  extrnmity  of  the  kidney;  those 
next  higher  up  get  ovarian  as  well  as  iiteriiie  lymjih.  Cancerons  en- 
largement of  tliese  glands,  by  compressing  the  aorta  or  vena  cava, 
may  cause  interference  with  the  circulation  tiirough  these  vessels. 

Some  lymphatics  from  the  corpus  uteri  ^'o  with  the  round  liga- 
ment to  glands  in  the  groin,  as  described  htng  ago  by   IMascagni. 
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This  explains  one  mode  of  disaemination  of  uterine  cancer  in  these 

glauda. 

The  adhesions,  so  common  between  the  uterus  and  adjacent  parte, 
are  rich  in  lymphatics,  which  communicate  with  those  of  the  uterine 
peritoneum. 

Efferent  branches  from  the  cervix  emerge  at  numerous  points  of 
its  surface,  and  auawfcomose  in  the  periuterine  tissue,  graduallv  form- 
ing hirger  and  larger  vessels;  which,  after  being  joined  by  several 
oS'sets  from  the  portio  and  ujiper  part  of  the  vagina,  converge  to  form 
two  or  three  large  trunks  on  each  side  of  the  cervix.  These  pass 
transversely  outwards,  with  the  uterine  blood-vessels,  along  the  in- 
ferior border  of  the  broad  ligament,  towards  the  lateral  wall  of  the 
p^ilvia ;  thence  they  proceed  upwards  and  backwards  to  the  upi»er 
ganglia  of  the  iliopelvic  glands. 

The  latter  are  a  continuation  downwards  of  the  lumbar  chaiQ. 
Their  highest  gauglia  are  situated  in  the  angle  of  bifurcation  of  the 
commtJD  iliac  artery  in  close  proximity  to  the  external  iliac  vein, 
either  of  which  vessels  may  bo  compressed  by  their  enlargement. 
These  ganglia  are  ou  a  level  with  the  upper  part  of  the  pelvis  in  the 
vicinity  of  the  sacro-iliac  ayuchondroais.  Thence  communicating 
branches  clii>  into  the  pelvis,  whence  the  chain  is  continued  down- 
AvanU,  in  front  of  th*"!  internal  iliac  (hypogastric)  artery  on  each  side. 
It  is  the  three  upper  glands  of  this  series  that,  according  to  Poirier, 
receive  itje  cervical  lympliatic**;  and  when  enlarged  they  can  be  felt, 
per  vagiiiain  rtr  per  rectum,  by  deep  palpation  directed  upwards  and 
outwanls,  I'lo-se  to  the  lateral  borders  of  the  uterus. 

The  next  succeeding  gland  of  the  series  is  situated  over  the  great 
sacrosciatic  foramen,  in  close  jiroximit^'  to  the  great  sciatic  nerve, 
which  may  be  c-tunjiressed  l>y  its  enlargement;  under  these  circum- 
stances  it  can  readily  be  felt  nu  digital  examination  jier  rectum. 
Poirier  describes  these  glaudH  as  receiving  their  lymph  from  tlie 
upper  and  middle  part«  of  the  vagina;  but,  according  to  Cruveilhier, 
these  are  tlie  glands  nsuall\'  nflVfted  in  cancer  of  the  cervix  uteri,  and 
tlipy  are  often  the  muly  r»nes  implicated. 

A  continuous  chain  of  ganglia  extends  from  the  iliolumbar  series 
along  the  ilia<*  blood-vofiselH  to  the  crural  canal,  and  by  this  route 
also  the  di.H.C'ase  may  reach  the  inguinal  glands.  The  latter  ghinds 
ma\'  also  be  directly  aflfecfccd  when  the  disease  reaches  the  anterior 
part  of  the  vagina. 

In  thfi  vicinity  of  thti  obturator  foramen  (Le  Bee)  and  in  the  sub- 
pubic region  one  or  more  ganglia  may  occasionaUy  be  found  which 
communicate  with  the  foregoing,  and  in  cases  of  uterine  cancer  these 
lay  exceptionally  be  indirectly  infected. 


LYMPH-GLAND  DISSEMINATION.  349 

AJthougb  a  considerable  number  of  uterine  cancers  run  tbeir 
eotife  course  without  causing  any  obvious  disMemination  in  tbe  adja- 
cent lymjili  glands,  yet  it  would  Ije  a  mistake  to  suppose  that  lympL- 
giand  dissemination  m  rare  in  uterine  cancer;  for,  as  a  matter  of 
fact,  the  adjaceut  j^lantia  are  invaded  in  the  great  majority  of  poet- 
mortem  cases.  Thus  of  my  78  necropsies,  lesions  of  this  kind  were 
noted  in  5G,  or  in  nearly  72  per  cent,  in  28  per  cent.,  however,  there 
was  DO  obvious  glandular  affection.  In  mammary  cancer,  under  like 
cirt^umstances,  as  I  have  previously  inointed  nut,  lymph-gland  dis- 
semination is  of  almost  invariable  occurrence.  Hence  it  is  evident 
that  this  form  of  diBsemination  is  of  less  frequent  occurrence  iu  uter- 
ine than  in  mammary  cancer. 

Several  glands  are  usually  involved.  The  tirst  tu  be  affected  are 
those  that  receive  tlieir  lymph  directly  from  the  part  of  the  organ 
invaded  by  the  primary  disease,  and  the  subsequent  spread  of  the 
disease  from  gland  to  gland  corresponds  to  tlie  course  of  the  lymph 
stream ;  but  it  must  be  borne  iu  miud  that  etwh  infected  gland  couati- 
tntes  a  fresh  centre  of  dissemimitiou. 

These  secondary  growths  are  similar  in  structure  and  character  to 
the  primary  neoplasm,  and  it  seems  certaiu  that  tlu\v  owe  tlieimrigin 
to  the  latter,  through  the  agency  of  detached  cellular  fragments  car- 
ried off  by  the  lymphatics. 

In  uterine  cancer  the  glands  of  the  ilif»i>elvic  grniip  are  more  fre- 
quently invaded  than  any  others;  there  \v;ih  dis-sfiDiiuition  in  these 
glands  in  44  of  my  cases,  or  in  5(1  per  cent.,  and  in  *2n  <>f  them  the 
I)elvic  glands  alone  were  involved. 

In  a  case  of  uterine  canrer  reported  by  (."hiipuiH,  owing  to  com- 
presaiou  of  the  right  intenial  iliao  ai-ter\'  by  a  cancerous  gland  and 
consetjuent  thrombosis  of  the  commtm  iliacs,  dry  gaugrenn  of  httth 
lower  limbs  set  in.  In  7  f>f  Leliert's  4^)  uterine-cancer  nerrojisies, 
oedema  of  one  or  both  lower  limbs  wa.s  met  with,  owing  to  cancerous 
glantls  jtressing  on  the  iliac  veins.  Lymphtvderaa,  owing  tn  obstruc- 
tion of  the  lymph  circidatiou,  in  of  rare  oci-iirreutH'. 

It  is  very  exceptional  to  find  only  the  lumbar  glands  affected  ;  my 
list  contains  only  two  iusfctnces  of  this  kitul,  but  those  glands  are 
often  involved  by  upward  extension  of  the  diseawe  from  the  iliojiclvic 
group,  as  in  24  of  my  cases. 

There  was  dissemination  in  the  iuguiual,  as  well  as  in  the  iliopel- 
vic  glands,  iu  6  cases  (b*3th  sides  4,  right  side  2) ;  and  in  'i  other 
cases  the  mesenteric  ganglia  were  also  invaded.  The  disea.se  luis 
even  been  known  to  have  involved  as  well  the  powtorior  mediastinal 
glands  and  the  receptaculum  eliyli. 

Troisier  and  others  have  latelv  called  attention  to  some  renmrka- 
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ble  ljmi>b-glaudiilar  affectioiiH  (adhwpafhies  txterncs  b.  distance) 
thiit  occasiouallj  arise  in  the  course  of  certain  cancers,  ^peciaUy 
those  that  are  iutraiibdoiniual.  In  this  condition  some  of  the  snper- 
fieiiil  glantla  at  a  dietance  from  the  primary  disease  become  enlarged. 
without  any  of  the  inteiTeiiini^  structures  necessarily  being  affected. 
The  glands  usually  thus  affpfted  ai*©  those  of  the  left  supraclavicular 
region;  but  quite  exceptioually  the  right  supraclavicuhir,  inguinal, 
axillary,  or  epitrochlear  glands  may  be  involved.  Of  37  cases  tabu- 
lated by  Kousseau,  iu  29  the  left  supraclavicular  glands  were  the  ones 
affected,  in  4  the  right  BU[)raclavicular  glands,  and  iu  4  those  of  both 
these  regions. 

In  the  great  majority  of  these  cases  we  have  to  do  with  cancerous 
dissemination ;  but  I  have  witnessed  retrocession,  and  so  has  Girode. 
At  first  only  a  single  gland  is  usually  involved,  then  others  of  the 
groiif)  l»pcome  affected,  and  these  agglomerate.  Pressure  symptoms 
are  eonitiaratively  rare,  liut  I  have  seen  an  instance*  It  ia  usually  a 
late  symptom,  and  this  probably  accounts  for  the  absence  of  ulcera- 
tion and  supjuiratifm.  Many  cases  have  been  noted  in  connection 
with  cancer  of  the  uterus,  but  in  most  cases  the  stomach  is  the  seat 
of  the  primary  disease.  It  seems  probable  that  this  curious  patho- 
logical condition,  is  due  to  regurgitation  of  lymph — charged  with  can- 
cer cells — from  the  thoracic  duct  iuto  the  adjacent  cervical  glands; 
which  lymph — in  the  ca8e  of  uterine  cancer— is  presumably  conveyeil 
to  the  thoracic  duct  by  lymphatics  derived  from  infiltrated  lumlwir 
glands.  The  iireseuceof  cancerous  thrombi  within  the  thoracic  duct, 
in  cases  of  uterine  cancer,  has  actually  been  demonstrated  by  Ou- 
veilhier  and  others.  Though  usually  a  late  symptom,  instances  are 
tm  record  iu  which  this  adenopathy  has  supervened  at  least  two  vears 
before  death.  I  need  hardly  insist  on  the  importance  of  this  maui- 
festatioii  as  a  contraiiidientioii  to  operation,  and  as  an  element  in  the 
diagnosis  of  obscure  iDtraalHlominal  disease.  It  shoald  be  borne  in 
miud,  however,  that  tuliercle,  syphilis,  and  a  few  other  morbid  con- 
ditions may  ciccjiHiniially  produce  somewhat  similar  a<lenDpathie«; 
moreover,  thin  affection  ranst  not  lie  coufouuded  with  the  psenJi>- 
Ujiomc  Hits-tfurlriihire  of  Verneuil,  which  is  simply  au  overgrowth  of 
the  fibrofntty  tissnn  of  the  Knj>raclavicular  fossa  — bnth  sides  lx>ing 
usually  affected:  tliose  most  liable  lieiug  middle-aged  women  other- 
wise in  good  health. 

Iu  a  certain  pr«ppi>rtiim  of  these  caiiceroua  glands,  the  disease  is 
complicated  by  the  HUi)crveution  of  iutlammation  and  suppuration; 
owing,  as  Zaliu  and  others  have  shown,  to  th'eir  inoculation  with 
pyogenic  microbes^  detaeheil  from  the  primary  neoplasm  with  the 
original  "cancer  emboli." 
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As  evidence  of  the  rarity  of  dissemmation  in  the  adjacent  lyrapli 
f\mt\a  in  the  earl^'  stage  of  the  disease,  reference  may  be  made  to  tlie 
fact  that,  in  extirpating  cancerous  uteri,  snrgeons  Lave  seldom  met 
ffith  infiltrated  glands ;  moreover,  after  extirpation,  glandular  recur- 
rence is  decidedly  rare. 

General  Disaemination. 

The  appearance  of  cancerous  growths  in  various  parts  of  the 
body,  remote  from  tie  primary  disease  and  ita  derivatives  (so-called 
tneUtstases),  to  which  allusion  has  already  been  made,  is  one  of  the 
most  striking  features  of  the  dieease.  It  is  remarkable  that  tbe  can- 
cers of  every  locality  have  their  own  special  modes  of  dissemination, 
and  even  the  various  forms  of  the  disease  in  particular  organs  mani- 
fest diflferences  in  this  respect. 

The  female  breast  is  one  of  those  parts  of  the  body  in  which  the 
tendency  to  dissemiuation  is  very  great. 

Growtlis  of  this  kind  are  met  with  in  considerably  more  than  one- 
half  (61  per  cent.)  of  all  fatal  cases  of  breast  cancer. 

Of  44  consecutive  necrojjsies  under  my  obaen'atiou,  systemic  dis- 
semination growths  were  found  in  28,  or  in  (33.1  per  cent,  j  and  of 
Tdrok  and  Wittelshofer's  366  necropsies  they  were  met  with  in  215, 
or  in  58  perceot.  The  percentage  figures  would  be  much  higher  Init 
for  the  fact  that  in  all  the  foregoing  estimates  very  many  cases,  which 
terminated  fatally  shortly  after  operation,  have  been  included.  Ten 
of  the  44  necroiisies  in  my  list  were  of  this  nature.  Of  tlje  remain- 
ing 34  necroiisies,  in  which  death  ensued  in  the  natural  course  of  the 
disease,  there  were  metastases  in  2r5,  or  in  73.5  per  cent. 

Statements  vary  as  to  the  precise  date  of  onset  of  general  diHsemi- 
nation,  but  there  is  universal  agreement  that  it  is  not  until  a  compar- 
atively late  [>erio<l  of  the  dise-ase — generally  H(}me  two  or  three  years 
after  the  initial  outbreak,  and  about  fifteen  raoutlis  after  inva.sion  of 
the  lymphatic  glands.  Winiwartt>r,  Sprengel,  and  Fink  estimate  it 
at  twenty-five  months,  Henry  at  thirty,  and  Olihkdp  at  thirty-eight 
months.  As  a  rule,  the  slower  the  prngress  of  the  primary  disease, 
the  later  metastases  a[)pear.  Occasionally  they  fnrm  during  the  first 
few  months,  and  at  other  times  not  until  after  the  lapse  of  several 
years — even  ten  years  or  more.  Schmidt  has  Lately  repf>rtpd  a  case 
in  w^hich  a  woman  died  of  cancer  of  the  liver  find  lungs  seven  years 
after  extiri>ation  of  the  breast  for  the  jirimary  disease,  of  which  there 
was  no  local  recurrence. 

According  to  Gross,  out  of  100  metastases  24  form  within  the  first 
year,  3  in  from  13  to  18  months,  18  in  from  19  to  24  months,  27  in 
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from  25  to  3G  moDtlia,  and  28  after  3  years.  The  average  duration  of 
life  after  the  first  apijearance  of  metastaaea  is,  according  to  my  esti- 
mate, about  two  years.  Growths  of  this  kiud  may  exist  for  a  long 
time  in  important  organs,  such  as  the  liver,  lunge^  brain,  etc.,  with- 
out causing  any  obvioua  functional  disturbance. 

In  the  ensenihle  of  their  cbaracters— histological  and  otherwise— 
metastatic  cancers  closely  resemble  the  primary  neoi)bi8m.  They 
differ  from  the  latter,  however,  in  that  they  are  usually  multiple,  and 
spring  up  in  several  different  localities.  Occasionally  the  number  of 
metastases  is  very  small,  and  in  rare  instances  there  may  be  only  a 
single  one.  In  soft,  vascidar  organs  like  the  liver,  these  growths 
often  attain  immense  size;  but  in  other  parts  they  are  comniouly  of 
moderate  dimensions.  Usually  they  present  as  small,  hard,  nodular, 
flattened,  or  discoidal  masses,  which  soon  become  cupped  or  umbili- 
cated,  o\^'ing  tf>  coutracticm  of  the  older  parts  of  the  growths.  Occa- 
sionally they  take  the  form  of  diffuse  infiltrations,  especially  in  the 
plem'u  and  bones. 

The  sequence  of  their  development  and  the  combinations  of  oi^ans 
invjtiltnl  are  diftieult  to  explain.  The  deep  parts  of  the  body  are  much 
more  frequently  invaded  than  the  superiicial,  but  the  order  of  erup- 
tion in  most  individual  iutorual  organs  is  just  the  converse  of  this. 

I  have  seen  it  stated  by  good  authorities,  that  metastases  invaria- 
bly affect  both  of  i)aired  organs,  but  I  have  convinced  m\'8elf  by 
re]ieated  observations  that  it  is  often  not  so :  both  are  usually  affected^ 
but  <iften  only  oue. 

Sometimes  these  growths  are  exceedingly  numerous  and  widely 
spread  throughout  the  boily,  as  in  Velpeau's  remarkable  case  of 
mammary  fancer,  in  which  hundreds  of  them  were  found  distributed 
throughout  the  gaueral  connective  tissue,  lungs,  liver,  bones,  muscles, 
heart,  stomach,  duodenum,  small  intestines,  i^anereas,  kidneys,  gall- 
bladiler,  vena  cava,  i>eritoneum,  dura  mater,  and  thyroid  gland. 

Similar  cases  have  lately  been  recorded  by  Bramwell  and  Kanto 
rowicz. 

The  following  analysis  gives  a  good  idea  of  the  relative  frequency 
with  which  the  various  i)arts  are  affected  in  mammary  cancer. 

Of  44  consecutive  necropsies,  many  of  them  made  by  myself,  the 
seats  of  metastases  were — 


Liver in  30cfl9ca. 

LnngB  (B.  5,  L.  2,  R    1)....  "     8     " 

Plfiirn  fB.  5.  L.  1)     "     f\    " 

Fotiuir  (U.  2.  R  ].  L.  1)  ...  "     4    " 

Eotropcdtnne&l  glandB "     3    " 

Bronchial  glands "     3    "* 


GaBtroliepatlc  omentnl  gianrle  in  1  case. 
Vertebne    {lower  dorsal  and 

upper  lumbar). in  t      " 

Peritoneum "    1      " 

Uterus u   J     u 

Ovary  (L.) "1     " 
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Hnmcnis  (R.  1,  L.  1) in    2  cases. 

Kidneys  (B.  2) "     2    " 

Suprarenala  (B.   1.   L.  1)  ...  "     2    " 

PiocreM "     2    " 

HeKnteric  and  omental  glands  in  1  case. 


Tibia  (R.) in  1  case. 

Riba  (B. ) "   1     » 

Spleen "1     « 

Duodenum.. ■*   1     " 

Mamma  (of  opposit*  Hide)  ., ,   "1      " 


This  anah'sia  allows  that  metaBtfises  are  of  much  more  frequent 
oocuireuc©  iu  some  parta  oi  tlie  body  than  in  others. 

TLe  liver,  lungs,  jileur^,  aud  bfjuen  are  their  weata  of  predilection ; 
wJiile  they  are  very  rarely  found  in  the  lips,  tongue,  mouth,  pbaryiii, 
(Bsopliaj^us,  Hmall  intestine,  skin,  mucous  membrane,  peripheral 
Denes,  ligaments,  tendtjun,  prostate,  urethra,  bhidtler,  pelviw,  clitoris, 
ragiiia,  lacrymal  gland,  parotid  and  other  salivary  glands,  eye,  ear, 
nose,  thyroid,  vermiform  appendix,  spinal  cord,  heart,  muscles,  nerves, 
stomach,  uterus,  mamma,  etc.  The  only  [tarts  really  quite  exempt 
are  non-vascular  structurea  like  cartilage,  coraea,  etc.  Schapter  has 
iwently  reported  a  case  in  which  cancer  of  the  lung  disseminated  in 
a  uterine  myofibroma. 

Careful  examination  of  the  facts  sIkvw  that,  strictly  speaking,  the 
matual  local  exclusiveness  between  primary  and  secondary  cancers, 
announced  by  Virchow^,  does  not  exist;  nevertlieless  it  is  undoubtedly 
trae  that  parts  s|)ecially  prone  to  originate  the  disease,  t.e.,  tongue, 
lip,  skin,  mouth,  teaophagus,  uterus,  breast,  stomach,  etc.,  are  sel- 
dom the  seats  of  secondary  outbreaks. 

The  liver  is  the  organ  most  frefpiently  affected  witli  metastases  in 
mammary'  cancer.  My  analysis  show.s  this  iu  a  striking  manner;  Init 
it  would  have  been  otherwise  had  I  not  carefully  separatinl  the  tnie 
pulmonary  metastases  from  those  cases  (twelve  altogether),  in  which 
tlie  lungs  were  invaded  by  direct  extension  of  tiio  ]>rimary  disease  or 
by  its  local  dissemination.  Tliediscreiiancy  between  my  analysis  and 
those  statistics  which  place  the  lungs  and  ]>]eura3  at  the  head  of  the 
list,  is  evidently  due  to  this  cause. 

Di.Hsemination  in  the  liver  rarely  gives  rise  to  marked  syraptoms, 
and  jaundice  is  seldom  thus  caused  ;  nodular  eulargempiit  of  tlie  organ 
is  its  commonest  physical  sign.  Occasionally  there  is  retractiou  of 
the  umbilicus.  In  certain  cases  there  may  be  no  heinitic  enlarge- 
ment. 

In  mammary  cancer,  as  I  have  pr<>viously  mentioned,  the  ribs, 
sternum,  and  occasionally  the  clavicle  may  bec-ome  caucertuiH  through 
direct  extension  of  the  primary  disease  or  through  its  hK'jd  dissemi- 
nation. 

In  addition  to  this,  however,  certain  fxnn'fi  are  very  prone  to  me- 
tastases; thus  of  533  mammary-cancer  necropsies  tabulated  by  me, 
there  were  metastases  iu  the  cranial  iKtneh*  in  .36,  vfitobne  iu  11, 
Vol.  X\^I.-2a 
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iiruomiuate  iu  9,  femur  in  8,  litimems  iu  8,  ribs  in  4,  tibia  iu  1,  aod 
in  a  bone  not  otlierwise  specified  iu  1. 

Of  44  necropsies  within  my  own  experience,  tlie  femur  waft 
inyaded  in  4  ca.8eB,  the  hameniB  in  2,  the  vertebree,  ribs,  and  tibift 
each  in  1  case. 

The  absence  of  raettistases  in  the  cranial  bones  in  the  latter  group  of 
necropsies  is  probably  due  to  the  fact,  that  the  cranium  was  seldooA 
oi>ened,  unless  signs  of  intracranial  disease  had  been  noticed  durin^iC 
life ;  whereas  in  most  of  the  former  series  the  cranium  was  opened  a9 
a  matter  of  routine.  It  may  be  inferred  from  the  discrepancy  thu» 
revetdc^d,  that  intracranial  metastases  frequently  exist  without  giving; 
rise  to  any  obvious  symptoms.  Of  40  intracranial  metastases  noted 
by  Torcik  and  Wittelshofer,  the  parts  affected  were :  dura  mater  in  25 
cases,  cerebrum  iu  22,  cerebellum  in  13,  pia  mater  in  3,  and  pineal 
body  iu  2  cases.  Such  lesions  are  generally  single,  but  they  may 
exceptionally  be  multiple.  Cruveilhier  reports  having  found  over  a 
hundred  separate  uodulf  s  in  the  diploe  of  a  woman  who  had  die<l  of 
breast  cancer. 

Metastases  in  the  vertebra'  almost  invariably  originate  in  the  bod- 
ies ;  usually  several  adjacent  bones  are  affected,  and  in  most  eases 
the  disease  is  situated  in  the  lower  dorsal  or  upper  lumbar  regions. 
As  the  growths  progress  they  may  cause  excruciating  pain,  and  even- 
tually kyphosis  or  angular  curvature,  and  sometimes  paraplegia. 

When  cancer  disseminates  in  the  bones,  several  are  usually  in- 
volved, but  quite  exceptionally  only  one.  Moreover,  it  is  rare  for 
dissemimitivB  lesions  to  be  limited  solely  to  the  osseous  system. 

Of  the  loQg  bones,  metastases  are  commonest  in  the  /emwr  and 
humerns  ;  botli  side.s  Ix^ing  generally  affected,  but  often  only  one. 

As  an  iu«tauee  of  widesj^read  dissemination  of  this  kind,  mention 
may  be  made  of  a  caso  I  once  saw  in  which,  several  3'ears  after  ampu- 
tation of  the  left  breast  for  primary  cancer,  recurrence  took  place  in 
the  mammary  region;  and  metastases  subsequently  formed  in  the 
liA'er,  H]>lHeLi,  retroperitoneal  glands,  as  well  as  iu  the  following  bones 
(all  of  which  fractured  spcmtaneoiisly) — both  humeri,  right  clavicle, 
third,  fourth,  and  fifth  right  metacari)al8,  and  the  left  femur.  In  this 
case  the  osspim.s  growths  were  circumscrilwd. 

In  the  feinurj  metastases  generally  originate  in  the  medulla^  at 
about  tlie  middle  of  its  upper  half;  and  in  the  humerus  at  the  juno- 
tiim  of  its  uiiper  and  niiddlf'  thirds.  As  the  growths  increase,  they 
cause  "pressure  atrophy"  of  the  cortex,  and  so  eventually  spontane- 
ous fractures.  Until  this  happens,  metastiises  in  these  bones  seldom 
give  rise  to  symptoms,  other  than  quasi  rheumatic  pains.  In  making 
post-mortem  examinations,   I  have  several  times   found  secondary 
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growths  in  these  bones,  tlie  presenee  of  which  had  never  been  bo 
macis  aa  suspected  during  life. 

I  have  often  noticed  around  growing  endosteal  cancers,  a  more  or 
less  extensive  zone  of  decalcified  osseous  tissue;  tliis  preparatory 
soitening  of  the  adjacent  bone  no  doubt  accounts  for  the  ease  and 
npiditj  with  which  these  growths  progress,  notwithstanding  the 
ipparently  unyielding  nature  of  their  surronndiugs.  Fractures  due 
to  metastases  generally  excite  a  great  deal  of  swelling,  and  they  are 
followed  by  free  formation  of  callus,  so  that  firm  union  is  somotimeB 
Bttaineil. 

TLere  can  be  no  doubt  that  dissemination  in  the  osseous  system 
OCCUR  very  much  more  fretiuently  in  connection  with  cancer  of  the 
breast  than  with  cancer  of  any  other  part  of  the  body.     I  have,  how- 
ever, met  with  metastases  in  the  right  tibia,  secondary  to  cancer  ttf 
tliecenix  uteri;  and  in  the  seventh  and  eight  dorsal  vertebra)  (caus- 
ing paraplegia),  secondary  to  cancer  of  the  lower  part  of  the  rectum; 
moreover,  I  know  of  instances  of  the  dissemination  of  caueer  of  the 
wrrii  uteri  in  the  left  femur,  in  the  upper  part  of  tlie  right  humerus, 
and  in  the  ribs.     Instances  of  the  disseminatioD  of  cylinder-celled 
cancer  of  the  rectum  in  the  right  humerus,  and  of  the  same  variety  of 
cancer  of  the  stomach  in  the  right  humerus,  have  also  been  recorded. 
I  have  seen  several  instances  in  which  elderly  women,  with  mara- 
OJary  cancer,  have  suatained^in  conse([ueuee  of  8(»me  trivial  accident 
—spontaneous  fracture  of  the  ujjper  extremity  t>f  the  femur.     XTsually 
mch  c-ases  have  been   mistaken  for  ordinary  senile   intracapsular 
fracture,  until  after  a  time  the  i)re.senoe  of  mammary  cancer  has  been 
discovered.     Sjionla/teoKS  fractures  of  the  upper  port  tf  fhefemnr  hi 
tmm-iaied^  saltojr,  elderly  women  sJtouM  alivaya  be.  regarded  aJi  Hiiftpicious 
of  tnaniiitarif  rnticer. 

On  h  priori  grounds,  there  seems  to  be  no  reason  why  cancer  of 
one  breast  should  not  cause,  by  systemic  dissemination,  secondary 
disease  in  the  opposite  breast;  and  of  this  condition  I  have  seen  at 
least  one  instance. 

Metastases  in  the  breast,  secondary  to  cancer  elsewhere  than  in 
the  mamma,  are  by  no  means  unknown.  I  liave  seen  instances  of 
this  kind  in  which  the  primary  disease  was  in  the  uterus,  ovary,  rec- 
tum, and  peritoneum- 
Gross'  statistics  show  metastases  in  the  ovaries  in  8  i>er  cent,  of 
jiU  breast-cancer  necropsies.  Of  Nunn's  and  ray  1()7  necropsies, 
ovarian  dissemination  was  met  with  in  8  cases,  ur  in  4.8  per  cent. 
In  4  of  these  cases  both  ovaries  were  affected,  and  in  4  only  one. 
(!*oupland  has  met  with  a  case  in  which  both  breasts  and  ovaries  were 
cancerous. 
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Instances  of  metastases  in  the  iris   and  choroid,  secondary  to> 
mamillary  caucer^  have  been  reported  by  JLegrau^i^e,  Abelsdorff,  au(L 
others,  but  such  occarrences  are  of  great  rarity ;  bo  also  is  disBemiua- 
tion  in  the  peripheral  nerves,  of  which  Cmveilhier  has  relateil  a  case, 
the  i)ortio  dura  being  affected,  in  the  form  of  nodular  thickeninKS  of 
the  neurilemma. 

There  can  be  no  doubt  that  the  uterus  is  one  of  those  organs  in 
which  the  liability  of  cancer  to  disaeminate  to  distant  parts  of  the 
body  is  not  very  great. 

I  have  met  witli  lesions  of  this  kind  in  about  20  per  ceint.  of  the 
fatal  cases  that  had  run  their  entire  course;  whereas  I  have  found 
that  dissemination  had  taken  place — under  like  circumstances— in  73 
per  cent,  ol  the  cawes  of  mammary  cancer. 

The  probable  explanation  of  this  difference  is  that  uterine-cancer 
patients  are  commonly  cut  off  by  fatal  intercurrent  complications 
before  the  cnncerona  disease  has  had  time  to  mature,  for  this  form  of 
dissemination  seldom  seta  in  until  a  comparatively  late  stage  of  the 
disease. 

The  following  analysis  gives  a  good  idea  of  the  relative  frequency 
with  which  the  various  localities  are  affected  in  cancer  of  the  cenii 
uteri.  Of  79  necropsies,  I  found  that  dissemination  had  taken  place 
in  16,  or  in  20/2  per  cent. 

The  seats  of  the  disease  were: 

Limgs  (botli  6,  right  1) in  7  cnaes. 

Liver , "  7      ** 

Peritoneum  and  omenlutu "4      " 

Pleura  (both  1,  right  1) "  2      *• 

tikin  of  chv&i  and  abdomen. "   1  caae. 

Tibia  ( right)  und  innominate  bone  (right) "   1      " 

Heart "    1     " 

Kidney  (left) ."  1     *• 

UrckT  (kift) "   1     " 

Broucbiiil  glands "   1     ** 

Til)ia  (rigiit)  and  innomiDBta  (riijlil)    "    1 

Dissemination  in  the  bones  is  decidedly  rare  in  uterine  cancer; 
but,  in  addition  to  the  almve-mentioned  case,  I  know  of  several 
others.  The  following  case,  in  which  secondary  cancer  of  the 
hutunnis  was  mistaken  for  ]>rimary  sarcoma  of  that  bone,  for  which 
the  limb  was  amimtatod  at  the  shoulder-joint,  presents  so  many 
remarkable  features  that  it  is  well  worth  recording  here. 

The  ytatient,  a^'od  ,'^2.  was  admitted  intolTuiversity  College  Hospital 
on  account  of  painful  Hwellint;  at  the  upper  part  of  her  rightarm,  of  two 
months'  duration,  sli(^  complained  also  of  loss  of  i>owpr  in  the  part, 
which  begiin  to  weaken  about  a  year  ago.     On  examination  there  was 


fotmd  great  enlargement  of  the  upper  end  of  tlie  humems,  which  ex- 
tended as  far  duwu  as  the  insertion  of  the  deltoid.  Thf;  overlying  skin 
was  reddened,  and  the  subcutaHeous  veins  were  much  eularge^i.  There 
was  (H^'eat  loss  of  power  in  the  limb,  and  foustant  "  gnawing"  pain  was 
experienced,  which  extended  to  theellww.  PiW8ive  Uiuvements  at  the 
shordder-joint  could  be  effected,  but  they  cauBed  much  paiii.  There 
was  a  fainily  history  of  phthisis,  and  a  sister  had  died  of  internal  can- 
cer. Her  previous  health  had  never  been  gooii.  The  swelling  was 
aspirated,  but  only  some  blood  and  fatty  matter  came  away.  lender 
these  circumstances  it  was  resoU'ed  to  ami>utflite  at  the  shoulder-joint. 
During  manipulation,  prior  to  ojieration,  the  boue  fractured  thr<jugh 
the  surgical  neck.  The  part  wat*  removed  by  cutting  the  deltoid  flap 
by  dissection,  and  the  internnl  flap  by  transfixion,  with  antiseptic 
pre«cautions.  The  upper  i)art  of  the  humerus,  as  far  down  as  the 
iusertiiin  of  tJie  deltoid,  was  found  to  lie  involved  by  a  malignant 
growth ;  but  the  cartilage  tjf  the  head  was  inttict.  The  wound  healed 
(juickly ;  but  the  patient's  health,  neverthpless,  i>rogres8ively  dete- 
rioi-ate<l,  liud  she  died  about  seven  mouths  after  the  f»p«ration.  Some 
time  afterwards  it  was  disco verod  that  she  was  sutTeriug  from  ulcer- 
ated cancer  of  the  cervix  uteri,  to  which  the  cancerous  tumor  of  the 
humerus  was  evidenth-  secondary.  Histologically  examined,  the  lat- 
ter growth  consisted  of  fibrous  stroma  containing  numerous  small 
spaces,  for  the  most  part  lined  by  but  a  single  layer  ot  short  colum- 
Zkar  cells;  but  some  of  the  spaces  were  filled  with  spheroidal  cells. 
The  appearances  were  similar  to  those  often  met  vnth  in  cancer  of  the 
cervix  uteri. 

f  Cancer  of  the  breast  is  much  more  prone  to  disseminate  in  the 
uieiiis  than  uterine  cancer  is  to  disseminate  in  the  mammas.  The 
massed  statistics  of  Gross  show  dissemination  in  the  uterus  in  S.2 
per  cent,  of  all  breast-cancer  necropsies. 

Metastases  in  the  uterus  secondary  to  mammary  cancer,  almost 
invariably  affect  the  IxhIv  of  the  organ,  generally  its  [leritonetd  surfiice. 
In  a  case  under  my  observation,  several  uodtdes  were  friund  in  this 
situation,  as  well  as  in  both  pleurw,  the  right  femur,  and  the  right 
humerus.  In  very  exceptional  cases,  however,  we  do  find  dissemina- 
tion in  the  cervix  uteri  secondary  to  mammary  cancer;  under  these 
circumstances  the  uterine  lesion  l^egins  as  a  nodule. 

The  following  is  a  brief  account  of  a  case  in  which  cancer  of  the 
cervix  uteri  disseminated  in  the  left  breast : 

r      The  patient,  a  married  w^oman  aged  49,  the  mother  of  one  child. 

One  and  threes juarter  years  ago  she  first  Ixwame  subject  to  sanioua 
vaginal  discharges,  and  shortly  afterwards  flooding  set  in.  She  had 
since  been  subject  to  return  of  the  Litter  every  two  or  three  niontlis. 
Eight  months  ago  the  cancerous  cervix  was  amjnitated.  She  was  re- 
lieved for  two  months,  when  the  old  syinpt^ims  returned.  Pour  months 
agf>  she  first  noticed  a  lum|>  in  her  left  breast,  the  size  of  a  haKelnut; 
and  two  months  later  a  small  nodule  appeared  in  the  skin  over  the 
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upper  part  of  the  sternum.  When  first  seen  by  me  she  had  a  prof 
Haniopuriform  vaj^inal  discharge,  and  the  portio  vaginalis  uteri  vatm 
replaced  by  a  hard,  nodular,  ulcerated  surface,  with  infiltration  of  th& 
adjacent  parts  of  the  bladder,  vagina,  and  rectum.  She  complained 
of  pain  iu  the  sacral  and  genital  regions,  and  of  difficult  and  painful 
defecation.  At  the  lower  and  axillarv  jmrt  of  her  left  breast  was  a 
hard,  flattened  nodule,  the  size  of  haK  a  walnut,  adherent  to  the  over- 
lying skin,  but  movable  ou  the  subjacent  parts ;  the  nipple  was  nor- 
mal, and  the  axillary  glautis  were  not  obviously  affected.  In  the  akin 
over  the  left  edge  of  the  sternum,  level  with  the  second  costal  cartilage, 
was  a  hard  nodule  the  size  of  a  pea.  8he  died  of  asthenia  nix  months 
later,  and  there  was  no  necropsy. 

By  far  the  most  feasible  explanation  known  to  me  of  the  phenom- 
ena of  systemic  dissemination  is  that  furnished  by  the  "embolic  the- 
ory." This  implies  that  the  germs  whence  metastases  arise  are  pro- 
liferous cells,  detached  from  the  ijrimary  neoplasm  or  its  derivatives, 
and  carried  off  by  the  blood  stream.  These,  by  their  continuous  pro- 
liferation, directly  originate  the  secondary  growths;  so  that  the  first 
cancer  is  tlie  parent  of  all  that  form  after  it.  The  conception  of 
raetaatasea,  as  due  t«3  specific  virus  (blastema,  etc.)  dissolved  in  the 
blood,  belougH  to  the  old  humoral  pathology  and  now  finds  no  support 
except  with  those  who  would  revive  the  old  doctrine  in  connection 
with  the  microl>e  theory.  Agreeably  with  this  conclusion,  metastases 
are  never  found  in  non-vascular  structures,  like  cartilage  and  cornea; 
which  are  inipt^riueable  to  cells,  but  not  to  fluids. 

Friedreich's  case  of  cancerous  dissemination  in  the  skin  over  the 
left  knee  of  a  fiJctiLs — whose  mother  died  during  pregnancy  with  cancer 
of  the  liver  and  multiple  dissemiuative  nodules  in  the  uterus,  mammte, 
bones,  intestines,  etc.' — much  relied  upon  by  the  advocates  of  infection 
by  the  fluids,  as  supporting  their  theory,  can  easily  be  accounted  for  by 
tlie  embolic  theory.  We  know  from  Porak's  researches  that  foreign 
sulwtjinces  may  pams  throu^'h  the  placenta,  although  as  a  rule  there 
is  no  mixing  of  ftetal  and  maternal  blood.  The  permeability  of  the 
{jlucentji  to  microbes  lias  also  lieeu  demonstrated.  Hence  we  may 
infer  that  young  cancer  cells,  which  often  are  exceedingly  minute, 
may  also  pa.ss  through  the  jdacenta.  Lebert  has  reported  a  ca.se, 
which  evidently  lielon^s  here,  t>f  intraabdominal  cancer  in  a  four- 
tuotithn'  ftetua,  whose  mother  tlied  of  general  carcinosis. 

Many  observations  indicate  that  cancer  cells  enter  the  blood  stream 
directly  through  the  blood-vessels — e8i)ecially  the  small  veins— as 
well  JUS  indirectly  through  the  lymphatics.  In  the  latter  instance, 
cancer  cells  taken  up  by  the  lymjihatics,  and  not  arrested  by  the 
glands,  aro  cfirried  on  witli  the  lymph  stream  into  the  large  lymph 
trunks.     Thus,   Astley  Cooiier,  Andral,  and  others  have  found  free 
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'ojincer  emboli"  in  the  thoracic  duct  and  in  the  large  lymphatic 
imokn  of  this  locality ;  aud  these  vesselH  liave  often  been  found 
jilu^ed  with  cancerous  growth  (Unger,  Schramm,  etc.).  Under 
Hie  latter  circumstance  chylous  ascites  ia  occasionally  met  with. 

The  occurrence  of  general  diBseminationj  without  any  lymph-gland 
affection,  shows  clearly  that  cancer  cella  may  enter  the  blood  other- 
ni»e  than  through  the  lymphatics;  and  my  own  belief  is  that  metas- 
tases fre<iuently  originate  in  this  way,  just  as  they  do  in  sarcoma. 
Hardly  ever  can  a  mammary  cancer  be  examined  %vithout  finding  the 
^eins  of  the  tumor  and  its  vicinity  invaded  by  the  disease.     In  the 
Earliest  stage  the  venous  wall  becomes  adherent  to  the  neoplasm; 
^lieu  it  gets  infiltrated,  and  its  external  coat  is  [perforated.     In  the  next 
stage  the  new  growth  projects  more  and  more  into  the  vein,  being 
Covered  only  by  the  intiraa  of  the  latter.     This  soon  yields,  and  the 
Heopl&sm — in  the  form  of  a  small  fungus— then  projects  into  its  lumen, 
Xwhen  the  growth  may  \m  detached  en  masse  or  in  minute  fragments. 
Oancer  emboli  of  this  kind  have  frequently  Ijeen  found  free  in  the  blood 
V»etween  the  primary  seat  of  disease  and  ita  derivatives  and  the  right 
aide  of  the  heart,  and  even  in  the  latter  and  in  the  pulmonary  artery. 
SSeveral  trustworthy  observers — Liicke  among  others — maintjiin  that 
"they  have  found  cancer  cells  free  in  the  blood.     Ne{)veu  ckiims  to 
liave  discovered  in  the  blood  of  cancer  patients,  numerous  very  minute 
corpuscles,  which  he  maintains  arfl  tho  veritablR  elements  of  dissemi- 
nation {lietmnium  ceUnhite),     Tliese  bodies  he  derives  from  the  can- 
cer cella  themselves,  the  nuclei  and  protoplasm  of  the  latter  both 
contributing  to  their  formation.     I  shall  have  occasion  to  revert  to 
this  subject  when  treating  of  the  cancerous  cachexia.     Meanwhilej  I 
cannot  refrain  from  remarking  that  the  search  for  cancer  elements  in 
the  blood  —  with  the  aid  of  modem  high  magnifyiug  powers  and 
improved  technirpie — is  a  promising  field  ot  histological  investigation 
that  has  as  yet  been  but  little  worked. 

That  cancer  emboli  may  develop  into  cancerous  neoplasms,  the 
well-known  facta  as  to  the  an  to  inocul  ability  of  the  disease  conchisively 
prove  (Hahn's  experiments,  and  others). 

We  have  now  to  inquire  what  it  is  that  determines  the  developn 
ment  of  metastatic  tumors  in  certain  localities  rather  than  in  others. 
There  can  be  no  doubt  that  the  dissemination  of  cancer  emboli  ia 
regrilated  by  the  same  mechanical  conditions  that  determine  the  dis- 
tribution of  ordinary  emboli :  horn  the  veins  at  the  root  of  the  neck 
they  paaa  to  the  right  side  of  the  heart,  thence  to  the  lungs ;  whence 
those  small  enough  pass  through  the  pulmonary  cajnllaries,  and  so 
into  the  left  side  of  the  heart,  and  thence  into  the  aortic  system.  It 
seems  to  follow  from  this—since  the  pulmooary  capilkirics  are  ccm- 
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sidenibly  smaller  (0.tl07  to  0.008  mm.)  than  most  cancer  colU  (0.010 
to  0.050  mm.  and  ujmiinlHi— that  tlie  latter  must  almoet  iuvaruiblT 
bo  arrosieil  firnt  of  all  iu  tiio  liiti^s;  anil  (M)iiB«<iueutly  that  uifltastniwn 
must  originate  thoro,  auil  tlmt  other  organs  can  onlj  In:*  attacked 
throu^^h  i1i.s8emin2ition  tln^uce.  But  such  conclusioufl  are  not  in  con- 
formity with  tho  resultw  of  actual  observation,  which  show  that  tlM 
liver  is  raoro  frcqueutly  the  seat  of  metastases  than  the  )uu^;  and 
that  the  latter  often  esca]ie  when  other  organs  are  invmlod  wboM 
ca[iinarie9  are  larger  than  those  of  the  lungs.*  These  and  other  phin 
uomiHiaof  similar  import  indicate  that  the  formation  of  uietaataaMt  ta 
conditioneil  by  other  considerations  besides  those  of  mers  mechanical 
distribution. 

The  pxi>eriment8  of  Maas  and  Cohuheim  have  shown  that  thoo^ch 
fragments  of  potttendiryouic  tissue,  disphiced  from  their  uorujal  sur- 
rnnndings  and  introduced  into  the  bodies  of  other  auimaia,  grew  at 
fir.st,  y<pt  after  a  time  they  were  invariably  absorlW  and  oomplelftlv 
disappeared.  The  reason  for  tliis  evidently  is  that  the  forei^rn  atmc- 
hires  wore  ultimately  unable  to  withstand  the  metalKilism  of  the 
healthy  tissues.  In  like  manner  I  susi)eot  most  cancer  eml*»1i  p<»T- 
ish;  init  because  some  organs  are  leas  active  in  this  resftect  than 
ers,  therefore  they  are  more  frequently  affecte4l  with  init^tnAt 
How  otherwise  can  we  exphiiii  the  great  fre<|uency  with  which  tiM 
liver  is  afl'ected  and  the  remarkable  relative  immnnitv'  of  tb«  ■pltiii» 
both  organs  lieiug  e«jually  exposetl  to  the  incidence  of  cancer  embolitt 
Tliat  cancer  emltoli  fre<iuently  survive  and  d»»velop  into  aMtoodarjr 
tumors,  in  sjiite  f»f  tlie  resistance  of  the  tissues,  evidently  mnst  l*e 
due  oitlier  to  their  abnormal  inherent  activity  or  to  falling  off  in  the 
physiolngirni  capacity  for  resistance  of  the  tisHues.  According  In 
Cohnheim,  it  is  wliolly  and  solely  due  to  the  latter.  In  thia  I  OMiliol 
concur. 

The  exi)eriments  of  Fere,  Zahn,  and  Ijeopold  a])pear  to  me  |o 
p<iint  the  other  way.     Tliey  have  sJiown  that  transplanted  graflB 
enihnfonic  tissues  survive  in  spite  of  the  physiological  resistance, 
to  the  extent  of  increasing  two  hundred  (»r  three  hundred  times 
size.     Tliia  is  clearly  duo  to  the  inherent  activity  of  their  constit 
cells;  and,  as  I  have  previously  shown^  it  is  with  embryonic, 

*Tb«  passage  of  cancer  emboli  tlirough  tlic  luugs.  in  spile  nf  Uus  aborve-i 
tionet]  dlRlcdltieB,  l>ccoinpa  inte'.Hgibic  when  w«  conddcr  tJi«  Telocity  of  Um  flow. 
the  disteojlbility  of  titc  rnpillBric'4.  auil  tbo  smallDew  of  j^un{p  cancvr  celh.  tykkh 
often  inensure  considembTy  tcu  Ihnn  the  figures  given  abi>vfl  {t.g.  .008  Ut  .004  mm.)« 

fTbo  circulation  Uirotii^h  the  portal  ayatem  is  very  abiw.  especially  thmtiKfa  tltt 
liver.  The  liver,  llkt!  tlic  spleen,  is  comparaiivi'ly  aolilom  nUorktd  tiy  tubrrdc; 
but  unlike  the  apleca.  it  is  a  very  auitablo  soil  for  the  growth  of  mallgnAit 
plasms. 
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tluD  witli  poetetabryonic  iiBBiK^,  that  actively  growing  cancer  fltruc- 
hires  are  comparable- 

From  the  foregoing  it  will  be  gathered  that  the  ultimate  fate  of  a 
camcer  emb<jluH — itH  comi>lete  absorption  or  its  development  into  a 
wfoudnry  cancerous  growth — depends  mainly  upon  whether  the 
iuberent  vital  activity  of  its  coustituent  cells  is  strong  enough  to 
rwiflt  BUcceHsfully  the  phagocytic  action  of  the  part  of  the  lx>dy  iu 
wkicli  it  has  lodged,  or  not. 

Cachexia, 

Consideration  of  the  phenomena   of   cachexia  naturally  follows 
that  of  dissemination ;  because,  as  I  shall  proceed  to  show,  just  as 

the  latter  depend  upon  the  entry  of  living  cancer  cells  into  the  circn- 
»*tioD,  so  the  former  likewise  dejjend  U]»oii  the  entry  into  the  circu- 
lation of  the  products  resulting  from  their  disintegration. 

Ait4^r  a  cancerous  growth  has  existed  for  a  variable  time,  which  is 
Renerally  rather  long,  the  patient's  health  begins  to  suffer — even  iu 
tiie  absence  of  ulceration,  hemorrhage,  etc.  Pallor,  weakness,  ema- 
<^^iation,  and  Iosh  of  appetite  are  among  the  most  obvious  mauifeRta- 
tions.  These,  as  the  disease  progresses,  become  greatly  a^grtivated 
——the  [lallor  taking  on  a  peculiar  earthy  or  straw-colored  tint — while 
other  intlications  of  jirofound  disturbance  of  the  general  nutrition 
^rise;  which,  when  the  malady  runs  its  natural  course,  eventually 
determine  death  from  asthenia. 

The  condition  thus  brietty  sketched  is  that  generally  known  as 
the  cancerous  cachexia.     As  a  rule,  it  is  more  typically  developed  in 
connection  with  breast  cancers  than  with  those  of  moat  other  parts  of 
the  l>«T<ly;   yet  in  some  varieties  of  the   disease  ie.fj,,  colloid  jiiid 
rotlent  ulcer)  it  is  seldom  seen.     Sarcomatous  tumors  cause  it  loss 
frequently  tlian  cancers.     A  similar  condition  is  sometimes  met  with 
in    coimectinn    with    large    iutraalHlominal    tumors— ewpecially    with 
those  of  the  uterus  and  ovaries.     Hence  there  is   nothing  specific 
about  it.     The  condition  certainly  cannot  be  attributed  to  the  mere 
abstraction  oi  nutritive  materials  from  the  lilood,  jih  some  have  sug- 
gested; for  it  is  often  met  with  in  its  most  marked  ff>rm  in  associa- 
with  quite  small  cancerous  tumors.     Neither  can  it  be  a9cril)ed 
a^raia;  for  it  a7>peiirH  to  be  (juite  independent  of  such  exter- 
ons  as  usually  accom[)auy  the  ordinary  septic  infections  <th 
loreover,  there  is  usually   no  pyrexia,  but  the  temi>erature 
?r  to  be  subnormal,  and  after  death  none  of  the  usual  signs 
nia  are  noticeable. 
teworthy  that  cachectic  symptoms  never  precede  the  out- 
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break  of  the  primary  disease ;  from  this  we  may  infer  that  th^y  are 
eoiisei^^iueuce  of  its  local  progress.     Certain  it  is  that  after  remoral  o 
the  iliHeiise  by  oiieratitm  the  cachectic  symptoms  often  disappear 
iiud  iu  the  abseucH^  of  recurrence,  patients  may  retain  their  healthi 
appearance  for   several  years,  as  iu  cases  I   have  observed. 
degree  of  cachexia  is,  luiwever,  by  no  means  always  proportiotiate 
the  mere  extent  of  the  local  maltuh',  for  I  have  seen  well^mArl 
cachectic  symptoms  supervene  acutely,  at  an  early  stage,  when 
primary  disease  has  been  quite  small.     Neither  can  it  be  maini 
that  cachexia  is  dei)eudeut  upon  dissemination ;  for  it  may  be 
when  the  latter  is  ver}'  marked,  and  vice  verad.     Just  so  is  it 
regard  to  hemorrhage,  which  affects  only  a  minority  of 
In  certain  exceptional  iustauces  the  disease  may  even  nm  iti 
course  without  ever  causing  any  cachexia  or  other  very  t»briottB  dis^ 
turbance  of  the  general  nutrition,  the  jiatients  being  able  to  foUoiv 
their  usual  avucntions  almost  to  the  last.     Indeed,  cancer  palittiiti 
seldom  take  to  bed  until  the  disease  has  run  more  than  half  its  oonne. 
The  precise  date  at  which  cachectic  symptoms  are  most  ])roue  lo  sapar* 
vene  and  thf^ir  secjuence  and  degree  of  development  are  so  variable  ^bak 
general  st^itemeuts  reH|>octiDg  them  cannot  usefully  be  made. 

We  may,  I  think,  best  interi>ret  these  symptoms  as  the  reeoil  of* 
general  toxiemia,  the  explauatiou  f>f  which  must  he  sought  iu  the 
remarkable  proneuess  of  the  constituent  cells  of  cancers  to  tmdet^ 
ilogonerative  changes,  which  are  often  so  extreme  as  to  lend  to  thao 
complete  destruction  by  disintegration.  When  such  exoromeDlHioiM 
products  find  their  wny — by  nutritive  aljsorption  or  otherwise — into 
the  geuerfil  circulation,  in  quantities  tew  great  to  he  quickly  elimi- 
nated and  destroyed,  they  poisnii  the  fliiids  of  the  Uxly ;  and  so,  by 
a  kind  of  autointoxication,  similar  to  that  by  which  the  system  i« 
infected  from  an  inflammatory  focus,  they  originate  the  phenomena 
of  the  cancerous  cachexia.  Hence  these  svwpt^'msare  much  m4:ire 
fre(|uently  met  with  in  association  with  cancers  whose  ceils  are  spe- 
cially  prone  to  <legenerative  disintegration  (f-g.,  the  bmust)  thaa 
with  those  whose  cellular  elements  are  more  stable  (^.J^.,  the  lip).  It 
seems  probable  that  the  excrementitious  products  thus  prodoeed 
contain  toxic  albuminoids  analogous  to  the  virulent  anbetancea 
secretetl  by  microltes.  Through  these  agencies  the  hsBmatopoMlie 
organs — especially  the  lymidiatic  api)aratus — are  injuriously  affeoted. 
Thus  the  blooil  of  cancer  patients  gets  profoundly  modified,  both 
(|iialitatively  and  quantitatively.  The  red  blood  oorpuscles  abov 
signs  of  progressive  deterioration  and  destruction,  while  the  while 
ones  become  much  more  numerous. 

The  most  striking  of  these  changes  is  the  marked  leaooegrtcMia, 
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iteEumberof  white  corpuscles  being  increased,  according  to  Hay  em, 

from(nOOO  per  cubic  millimetre — the  normal  standard— to  17, WX)  in 
pertain  cjises  of  caucer  of  the  stoiuacli,  to  11 ,40()  in  breast  cancer,  and  to 
",80ll  in  uterine  cancer.  Similar  conditions  have  been  demonstrated  in 
wnua^tion  with  sarcomatous  neojdasms.  Hence  i t  has  been  concluded 
that  every  tumor — unattended  by  inflammation  or  suppuration — that 
causes  marked  leucocytosis  is  due  to  mali^mant  tlisease ;  but  I  doubt 
i^hether  the  jJiopoBition  can  be  maintained  in  this  absolute  form, 

Iq  making  use  of  this  indication  for  iliaguostic  purposes,  it  is  nec- 
essary to  bear  in  mind  that  even  in  health  the  number  of  leucocytes 
presents  considerable  variations.     Thus,  after  a  meal,  it  is  greatly  in- 
creased; and  there  is  a  [loathemorrhagic  leucocytosis,  jis  well  as  a  leu- 
<?ocyto8i8  of  pregnancy,  of  the  newly  born,  and  of  the  dying.    Moreover, 
similar  coutlitions  accompany  inflammatory  and  febrile  affectionn. 

According  to  Schueyer  and  Hartung,  the  leucocytosis  of  digestion 
<icie«  not  occur  in  cases  of  cancer  of  the  stomach;  whereas  it  is  very 
iioticeable  in  gastric  ulcer,  pyloric  stenosis,  and  other  uon-canceroua 
morbid  conditions.  By  this  means  it  is  claime{l  that  the  latter  afi"ec- 
"tions  may  be  distinguished  from  cancer. 

The  initial  diminution  in  the  numljer  of  leucocytes  (leucolysis), 
^aignalised  by  Luwit  as  invariably  following  the  introduction  of  toxic 
c^ubetances  int«  the  circulation,  has  never  been  demonstrated  in  con- 
l^ection  with  the  cancerous  toxaemia;  but  it  is  neverthelesa   in  all 
^irobability  of  constant  occurrence,  for  the  condition  is  a  fleeting  one. 
The  precise  role  played  b^'  each  of  the  dift'ereut  varieties  of  leuco- 
crytes  in  the  leucocytosis  of  cancer  lian  not  yet  been  satisfactfirily 
<ietermined.     It  is,  however,  generally  ascribed  mainly  to  augmenta- 
tion in  the  number  of  lymi>h<X!ytes,  which  are  believed  to  be  x>ro- 
«luced  in  excess  by   the  irritated  lymphatic  organs.      It   has  Ifeeu 
<letermined  by  Zappert  and  othera  that  the  eosinophile  cnriiuscles  are 
decidedly  diminished  in  numbers  in  this  condititm;  but  with  regard 
b>   the   part   played  by  the   polyunolear  leucocytes   (neutroiihile   of 
Ehrlich)  and  the  mouonucleKr  leucocytes   (basophile    of   Ehrlich), 
notluug  ha.s  yet  been  definitely  ascertained. 

It  waa  long  figo  shown  by  Andral  (1843)  and  Simon,  that  in  cancer 
patients  the  red  coriinscles  of  the  blijod  are  grejitly  diminished  in 
numbers — even  in  the  alwsence  of  ulceration  and  hemorrhage;  and 
these  results  Iiave  been  confirmed  by  recent  investigat<.v  s  (Hajt'cm  and 
othera).  Thus,  while  the  number  of  red  corpuscles  in  a  <  ubic  millime- 
tre of  a  healthy  woman's  blood  is  about  4,500,000,  in  cancer  patients 
— even  during  the  early  stages  of  the  disease — the  number  i)refient  is 
often  less  than  1^,000,000,  and  at  subsetpient  stages  it  may  descend  to 
1,000, (XK)  or  even  lower. 
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In  healthy  women  the  proportion  of  white  to  nxi  blood  co: 
is  aljoiit  1  to  750 ;  but  in  those  with  cancer  it  varies  from  1  to  380 

1  in  m. 

Tho  ijoverty  of  the  blood  of  cancer  patients  in  hipmoiglobiQ 
been  demonstrated  by  Quinquaud :  1,000  gms.  of  normal  blood  cam 
alwut  125  )^ms.  of  this  substance,  whereas  in  cancer  cwses  the 
often  does  not  exceed  25  gma.  Tlie  difference  between  caDoerons 
non-cancerous  blood  iu  this  respect  is  so  marked  and  constaiit,  tl 
Laker  maintains  it  may  Ixi  rt.'lied  on  for  the  purpose  of  diffi 
dia^osia.  Marked  diminution  of  hiemoglobin  may  be  delMla^^i^^ 
even  before  any  deterioration  in  the  patient's  geneoral  hoahli  ~  |l 
noticeable.  I 

Various  alterations  in  the  fonu  of  the  red  oorpuscled  are*  aJLao  bk^hM 
with  in  the  blood  of  the  caueerous,  mot^t  of  which  tire  due  to  degtOtt^HHl 
ative  changes  (e.ff.,  microcytes  and  poikilocvtes).     Uayem  raAiuiu^HciH 
that  the  paendopnruHitic  b<:»die8,   noticed  Ld  the  blood    by   aevm     sti 
obaervers,  are  mostly  due  to  conditions  of  this  kind  (fragOMfilatioM^Mi, 
etc.).     Probubiy   the    minutts   highly   refractile,  amoboid  boding     ^ 
found  by  Kiihune  in  the  freshly  drawn  blood,  etc.,  of  cancer  p«tM^=Bibi 
—are  also  of  tins    nature.     Nieaseu  claima    to  have   diflcorered  & 

raycete  in  the  lilood  of  cancer  ]iatienta,   intermetliate  beivreen  i;=^br 
mould  and  yeast  fun^i  {canceromyces),  which  he  regards  an 

Blood  plates    ("  BlutiJuttcheu")  are  fairly  numeroua,  except 
advanced  stages  of  tho  disease;  !nit  nucleate^l  red  globalea  (do 
blastB)  arid  megalobhusts  are  very  rarely  met  with. 

The  quantity  of  albumin  and  inorganic  salts  disoohred  in  ^■■ii< 
serum  is  also  less  than  tlio  normal. 

To  the  iH)verty  of  tlie  blood  iu  these  and  in  other  reapccU         iii 
diminished  si)ecific  gravity  may  be  ascribed. 

On  the  other  hand,  its  alkalinity  is  said  to  be  incroMod;  aad> 
excess  of  saccharine  matters  is,  acconliug  to   Freund,  of  ooi 
occurrence. 

Such  states   of    the   blood    explain    the    tendency,   in    )idvi\n«'^ 
cachexia,  to  passive  serous  effusiomt  (h^drothorax,  atianarca,  eU'.i  ,  4* 
well  as  to  thromboses  (of  the  pulmonary  artery,  iliAO  T«iii0,  «tr.A 
pidebitift,  and  sulmcute  inflammatory  affections  of  the  lungft. 

They  also  enable  us  to  understand  how  it  is  that  greftl  loMM  flf 
l)lnod  are  repired  so  mnch  more  slowly  in  the  canceroxzM  than  in  the 
non-cancerous,  to  which  Bierfreund  has  lately  called  attention. 

Not  only  nre  the  morphological  and  chemical  constituents  of  in 
blood  thus  altere<l,  but  the  experiment«^  of  Louis  show  that  its  Intel 
quantity  is  notably  diminished.  Thus  may  be  explaine<l  the  small- 
ness  of  the  heart,  uorta,  and  arterial  trunks,  observed  i>08t  mortem  in 
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moat  cancer  cases  tLat  Lave  rmi  their  natural  course;  altliuugb,  i^a 
Beoeke  has  HhowTi,  jirior  to  the  outbreak  of  the  tlisease,  cancer 
patents  have  large  hearts  and  blood-veaaels.  Similar  changes  oc- 
cur in  the  course  of  other  chronic  wasting  diseases,  espeeiaUj-  in 
phtliieiis. 

Oue  of  the  most  obvious  manifestations  of  this  depraved  state  of 
tile  blootl  is  pallor  of  the  skin ;  which,  as  the  disease  pro^,'re8sea,  often 
ueames  a  waxy,  puffy  aspect,  together  with  the  jjeculiar  Htraw-col- 
ored  tint  so  characteristic  of  the  cancerous  cachexia.  There  is,  how- 
erer,  nothing  specific  about  it,  for  a  similar  condition  is  met  with  in 
other  anaemic  states,  especially  in  chlorosis  and  in  peruicious  auapiuia. 
U  is  proVtably  due  to  altered  hajmoglobiu  taken  up  by  the  plasma  of 
tlie  hlood. 

luasmnch  as  the  cancerous  toxflemia  iometimes  gives  rise  to 
sjk  mptt>ma  similar  to  those  of  pernicious  anromia,  it  may  be  men- 
tioned here  that  in  the  latter  disease  there  is  no  leucocytiisis,  but  the 
1^  corpuscles  aro  greatly  dimiuiahed  in  numbers,  even  to  a  greater 
extent  than  in  cancer;  the  heemoglobiu  in  also  dimiuished,  but  in  a 
lees  degree  than  might  be  expected,  considering  the  great  deglobulis- 
ation ;  moreover,  nucleated  red  corpuscles  and  megaloblasts  are  com- 
mon in  pernicious  aneemia. 

A  later  developed  manifestation  is  aiiaciafion ,  which,  when  it  has 
once  set  in,  is  steadily  progressive,  so  that  the  wasting  is  often 
extreme.  Tliis,  like  most  of  the  other  individual  Ky]ii{)toms  of  the 
cancerous  cachexia,  may,  howev3r,  occasionally  be  absent. 

Gdstroiiilestinal  disturbance  is  commouly  experienced.  Loss  t>f 
appetite,  dyspepsia,  anorexia,  together  with  thti-st,  are  often  promi- 
nent symptoms.  Nausea  and  vomiting  are  also  of  frequent  occur- 
rence, even  in  the  al)seuce  of  visceral  tUsHemiuation ;  and  slight  jaun- 
dice is  not  uncommon.  Constipation  cjftener  exists  than  diarrhuea. 
Aversion  to  nitrogenous  footl  is  fre*juent]3'  met  with. 

PutjiaiorfteMwaflc  jKiius  in  various  pjirts  of  the  body,  remote  from 
the  ijrimary  seat  of  disease,  such  as  the  h.)ins,  hipH,  lower  limbs, 
etc.»  are  often  complained  of.  When  these  coincide  with  subacute 
febrile  disturbance,  as  occasinually  ha]j]>L'US,  the  condition  may  eiisily 
liH  mistaken  for  subacute  rheumatihrn,  of  whirh  I  have  seen  Heveral 
instances.  Often  pains  of  a  neuralgic  character  are  e.xperienced,  as 
well  as  numbness  and  tingling  of  the  bauds  and  feet;  ami  au  undue 
impressionability  to  cold  may  lie  noticeable. 

Those  who  have  examined  cancer  patifntn  for  jit'i-'tpherul  iifunfts 

ueuerally  found  it— r.j/.,  Gumi>ault,   K]i]i]ifl,  Arthaud,  Auche, 

ill,  etc.     Other  observers  (Cuffer,  Rielil,  ett'.)  have  di\scribed 

is  visceral  vasomotor  disturbaucea,  which  they  attrilmte  to  in- 
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flammatiou  of  the  Bympatlietic  nerves.     Herpes  zoster  is  occasioD- — 
ally  seen. 

As  the  disease  progresses  cancer  patients  are  apt  to  become  irri — ■ 
table  and  depressed,  l>iit  I  have  not  noticed  any  special  tendency  to-^ 
moroseness,  on  which  Lebert  iusists.     Headache  and  iusomnia  are    * 
of  frequent  occurrence,  but  the  intelligence  usually  remains  clear  to 
the  last. 

In  a  few  cases,  after  the  disease  has  existed  for  a  considerable 
time,  cancer  patients  become  insane ;  tho  form  of  mental  derangement 
I  have  most  frequently  seen  is  that  of  dementia.  Pinel  mentions  a 
ca.se  of  this  kind,  in  which  the  insanity  was  cured  by  removal  of  the 
cancerous  disease. 

Various  symptoms  also  arise  owing  to  tlisturbance  of  the  sympa- 
thetic nervous  system ;  amon^  these  I  have  frequently  observe<l  alter- 
nate flushing  and  pallor  of  the  face  and  hands — sometimes  so  marked 
as  to  Hu^^^est  Raynaud's  disease — cardiac  [)alpitation,  syncojje,  short- 
ness of  breath,  and  gastric  disturbance.  I  can  also  testify  as  to  the 
correctness  of  Bogdan's  observation  that  red  patches  are  frequently 
visible  on  the  cheeks,  owing  to  dilatation  of  the  superficial  blood- 
vessels. These  vasomotor  disturbances  are  most  marked  in  intra- 
abdominal cancers  U.;/.,  of  the  stomach  and  uterus). 

Alterations  in  the  blood,  that  involve  considerable  reduction  in  its 
haemoglobin,  as  in  phthi-sis,  ausBniia,  etc.,  are  usually  associated — 
after  a  time  —with  widespread  fa  ft  if  degeneration,  the  result  of  im- 
paired oxidation  from  diminished  supply  of  oxygen.  The  cancerous 
cachexia  is  no  exception  to  this  nile.  The  parts  most  obviously  tliiis 
affected  I  have  found  t<>  be  the  liver,  a*irtic  arch,  kidneys,  large  arte- 
ries, heart,  etc. ;  but  microscopical  examination  shows  that  similar 
changes  are  almost  universal.  The  anorexia  and  constipation  so  fre- 
quently met  with  are  largely  due  to  changes  of  this  kind  affecting  the 
liver  find  the  gastroint*(stinal  mucosa.  I  have  found  that  the  liver  is 
more  frequently  thus  affected,  in  an  extreme  degree,  than  any  other 
org.-in;  it  happened  thus  in  17  out  nf  my  44  breast-cancer  necropsies, 
and  in  21  out  of  ray  78  uterine-cancer  necropsier. 

According  to  Rommelacre  and  others,  the  amount  of  urea,  chlo- 
rides, and  phos]>ljates  in  the  urine  of  cancer  patients  ia  decide* lly 
below  the  normal,  indei>endently  of  alimentation.  An  excess  of  ace- 
tone has  been  noticed  by  Argeu.'ion  and  others.  Gaudier  and  Hilt 
have  lately  .shown  that  the  urine  of  the  cancerous  is  more  toxic  than 
normal  urine,  and  in  operated  cases  they  have  found  that  this  toxicity 
disappeared  after  the  reniovul  of  the  local  disease.  Meyer  comes  to 
the  same  conclusion;  and  linds  also  that  the  splenic  substance  is 
highly  toxic. 
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From  the  i^eneral  mulnutritdoti  conaeqiieut  tm  the  cauceroua  tox- 
emia, the  bones  suffer  aa  well  as  the  other  Btructiirea.     Great  interest 
attacttes  to  these  little  stutlied  changes,  which  require  to  be  carefully 
dificrimiiiated  from  the  lesions  imnluced  by  cancerous  dissemination, 
litl  which  most  jjathologists  have  confounded  them.     According  to 
mj  eiperience,  the  bones  most  fre<jueutly  thus  afl*eeted  in  a  marked 
degiw  are  the  ribs,  sternum,  femur,  cranial  iHJues,  humerus,  andverte- 
Ito,    These,  when  affected,  still  retain  their  normal  size  and  shape; 
but  they  are  lighter  and  more  fragile  than  they  should  l»e,  so  that 
tiey  are  easil.v  fractured.     Campbell's  interesting  experiments  show 
tkt  their  breaking  strain  is  very  low  indeed — often  even  four  tiroes 
less  than  the  normal.     There  is  thinning  of  the  cortex,  with  increased 
m&  of  the  medullar}-  canal,  the  eancelli  and  Haversian  canals  being 
much  enlarged  and  filled  with  diflfluent  fatty  matter;  hence  the  undue 
[«ro«ity.     The  ends  of  the  long  bones  are  sjiecially  apt  tn  be  affected 
in  this  way.     Altogether  the  indications  point  to  defective  deposition 
of  new  bone  to  replace  the  loss  by  absorption  as  the  proximate  cause 
of  the  condition. 

Somewhat  similar  skeletal  changes  have  been  observed  in  many 
chronic  wasting  diseases,  in  the  insane,  in  the  aged,  in  pregnant 
Women,  and  in  chronic  phosphorus  poisoning. 

Owing  to  this  fragility  of  the  bones,  so-called  spontaneous  frac- 
tures are  easily  determined — in  tlie  aliseuce  of  any  cancerous  dissen> 
ijaation;  of  this  I  have  met  with  several  instances. 

It  seems  probable  that  the  affection  is  in  some  way  connected  with 
iterations  in  the  blood-forming  properties  of  the  red  marrow;  and 
it  i«  a  fact  that  the  bones  most  frequently  thus  affected  are  just  those 
in  which  hsematoiwietic  functions  are  normally  most  active.  In  this 
form  of  raollities  I  have  often  noticed  that  the  medulla  has  a  gelatin- 
ous, diffluent,  atrophic  aspect,  ver\-  different  from  its  normal  appear- 
ance; and  it  has  been  determined  that  its  cells  i)resent  no  signs  of 
proliferative  activity, 

A  remarkable  fact  that  may  be  mentioned  here,  is  the  rarity  with 
which  amyloid  de/jetter'alwu.  is  associated  with  cancer;  among  my  44 
breast-cancer  necropsies  there  was  not  a  single  instance  of  it,  and  it 
was  met  with  in  only  4  cases  out  of  my  78  uterine-cancer  uecroiwies. 
In  each  of  these  instances  the  spleen  was  involved,  and  in  2  the  liver 
aa  weU. 

It  is  now  generally  recognised  that  suppuration  and  ulceration  are 
not  essential  precursors  of  amylosis,  which  may  ensue  from  a  variety  of 
mf>rbid  conditions  that  seriously  interfere  with  nutrition — e,fj.,  chronic 
intermittent  fevers,  malarial  cachexia,  large  uterine  and  ovarian  tu- 
mors, rachitis,  gout,  etc.     Sarcomata  also  occasionally  cause  it. 
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In  this  connection  great  interest  attaoliea  to  Krawkow's  expei J 

meuts  on  the  arti:ficial  production  of  amylosia  by  the  injection  of  ci^tfi 
tures  of  stapliylococcus  pyogenea  aureuH ;  whence  the  author  eonclud^^* 
that  the  amyloid  material  is  a  result  of  the  constant  poisoning  ao^^ 
lowerinK  ^^  'he  organism  by  microbic  products. 

The  comparative  rarity  and  the  alight  intensity  of  the  febrile  coixk:^: 
plications  of  cancer  is  a  noteworthy  feature  of  the  disease.  Whec^ 
ulceration  sets  in  and  the  wound  is  invaded  by  microbes,  the  ordi_3 
nary  8yiii]>tom8  of  septic  infection  may  be  added  to  tJiose  of  the  can — = 
cerons  cachexia.  Considering  the  putridity  that  characterizes  theses 
ulcerating  cancers,  especially  when  the  utems  is  the  7>art  affecttxIvM 
septio  complications  are  remarkably  rare;  but  no  doubt  in  certa,iii^ 
cases  they  contribute  their  quota  to  the  ensemble  of  symptoms, 
Hemorrhats'es  and  suppurations  further  impoTeriah  the  blood  and^ 
weaken  the  iiatieni 

At  length,  if  the  patient  is  not  cut  off  by  some  intercurrent  com- 
plication, death  results  from  asthenia.  It  was  thus  that  (>4  out  of  90 
ut+*rine  faucer  caHeH,  that  ran  their  natural  course  under  my  observa- 
tion, terminated ;  and  in  24  out  of  40  fatal  cases  of  breast  cancer  the 
end  was  similarly  determined. 

Recurrence. 

No  feature  of  c^incer  has  attracted  more  attention  than  that  which 
irt  kuovvu  aa  "recurrence."  It  certainly  does  seem  extraordinary, 
after  everything  ha.s  been  done  to  iuaure  its  destruction — whether 
by  the  knife,  by  fire,  or  by  caustics — that  the  disease  should  never- 
theless ao  frequently  spring  up  again. 

Before  nttemptiug  tt)  explain  this  remarkable  i)h6nomenon,  I  pro- 
pose briotly  to  «et  forth  the  chief  known  facts  relating  to  it.  In  the 
great  nmjority  of  these  caaes  the  recurrent  disease  makes  its  first 
appearauco  in  the  locality  occupied  by  the  primary  disease,  less  fre- 
ijmnitly  in  the  ailjacent  lymph  glands,  and — rarest  of  Jill — in  remote 
parts  of  the  body. 

Thus,  t>f  47  recurrent  mammary  cancers  under  my  observation, 
tlii^  diHOiwe  first  reappeared  in  the  primarily  affected  mammary  regiou 
ill 'Jl  I'Hsow;  in  the  muminary  region  and  in  the  axillary  glands,  at 
alxiut  tho  name  time,  in  IS  cases;  and  in  the  axilla  alone  in  B  cases. 

According  to  Gross,  of  49(1  locid  recurrences — 294,  ar  59.*27  i>er 
oeut,,  were  in  the  mammary  region  alone;  117,  or  23,59  ]ier  cent.,  in 
Uie  mammnry  regiou  and  the  adjacent  Iyni]>li  glands;  77,  orlt5.5<>  per 
oeut..  in  the  iidJ4icPiit  lymph  glanda  aloue;  8,  or  l.fil  per  cent.,  in  the 
oppoHitn  bri>aMt. 

ThuH,  of  these  543  recurrent  cases,  the  disease  was  situated  in  the 
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and  in  the  axilla  alone  in 


niainmary  region  in  about  83  per  cent, 
about  15  per  cent. 

IjocoX  recurrences,  when  first  noticed,  usually  present  as  small 
iKxiiiles,  two  or  more  iu  number;  their  initial  eituatiou  being  either 
iu  the  operation  scar  or  its  immeiiiate  vicinitj' — rarelj'  elsewhere. 
Becurrent  lesions  are  much  less  frequently  encountered  in  the  cicatrix 
of  tLe  operation  wound  than  in  its  vicinity. 

Of  Halsted's  mammary -cancer  extirpations,  (J  per  cent,  recurred 
in  tLe  scar  and  Id  per  cent,  in  the  adjacent  structures.  By  restrict- 
iiit5  the  term  "  lociil  recurrence"  to  recmdescence  of  the  disease  in  the 
farxner  situation,  and  by  making  a  fantastic  tlistiuction  between 
reoiirrence  in  tlie  scar  and  in  iis  vicinity  —  "regional  recurrence" — 
ttalsted  has  made  it  difficult  to  compare  his  results  with  those  of  other 
gTLX>;eons,  who  have  not  adopted  his  peculiar  nomenclature. 

Considering  the  frequency  witb  which  radical  operations  are  now 
beixiK  done  for  uterine  cancer,  it  is  regrettable  that  the  plienomena  of 
it«    recurrence  have  not  yet  been  studied   with  that  thoroughness 
wlaicb  is  desirable.     It  has,  however,  l>een  clearh^  ascertained  that, 
iu    tiiH  immeuHe*  majority  of  cHses,  the  recurrent  lesiouH  make  their 
first  appearance  in  the  locality  of  the  primary  disease,  or  in  the  region 
iaiuie<Iiately  adjacent  thereto,     Hofmeier  finds  that  of  47  operated 
case*— in  which   recnrreucG  took   place  during  the  fir«t  year  after 
partial  vaginal  hysterectomy — in  no  less  than  45  the  initial  mauifesta- 
tioug  y,.e|.e  ijj  {i^Q  parametrium,  and  in  onlv  2  in  the  uterine  stump. 
'» 'liter  and  other  pathohjgists  have  fully  corroborated  these  important 
obeervations.     It  ai>pear8  to  be  rare  for  the  initial  manifestation  of 
'^®*^rrence  to  originate  in  the  i]<»opelvic  or  himlmr  glands,  but  I  know 
lio  preciae  data  Vtcaring  im  this  subject.     Winter,  howcA er,  si>pcially 
^^les  that  after  his  numerous  operations  he  never  observed  a  single 
'^tauc^  of  the  kind ;  and  in  43  necropsies,  after  total  extirfmtion  of 
♦K      ^^o^'^rons  uterus,  he  found  glands  involved  iu  only  '6.      Ah  to 
^  *^lativG  fre<iuency  of  recurrence  in  the  ovaries,  tul)es,  and  adjacent 
'^^'^  of  the  broad  ligaments,  there  is  also  lack  of  precise  information. 
It<eapl>earance  of  the  dinease  in  pai'ts  of  the  ImmIv  not  directly  con- 
ned with  the  prijuary  nef>]»laam  or  its  derivatives  (so-called  metas- 
*5  recurrence),  was  found  by  Gross  to  have  taken  place  in  178  out 
-*,08G  mammary   extir[mtions,  or  in  17  per  cent.;  but  in  121)  of 
^^^^<i  cases  there  was  local  or  l^mph-gland  recurrence  as  well.     With 
■^f5^***l  t^'  uterine  cancer,  recurrences  of  this  kind  were  met  with  by 
**iter  only  7  times  after  123  extirpations. 
J?he  period  at  which  recurrences  first  present  is  exceedingly  varia- 
_    ►    nnd  the  numerical  results  obtained  by  different  investigators  are 
^^»j  divergent.     Of  47  Cijusecutivc  mammary  cases  imder  my  obaer- 
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vation,  the  average  ijaterval  betrween  the  oijeration  aud  the  first 
obvious  recuiTence  waa  26  months,  the  maximum  130  months,  tlie 
minimum  a  few  weeks.  These  results  are  more  favorable  than  those 
arrived  at  by  my  predecessors.  According  to  Gross,  the  average 
period  of  immunity  amounts  to  only  9.4  mouths. 

The«6  discrepancies  are  probably  largely  due  to  the  varialile 
stages  of  the  disease  at  which  ojierative  interference  was  undertaken, 
and  also  to  the  diverse  nature  of  the  ojierative  procedures  themselves. 

Thus  Ott  found,  after  8  complete  vaginal  hysterectomies  for  ater- 
ino  cancer  during  the  early  stage  of  the  disease,  that  7  patients  were 
still  free  from  recurrence  for  periods  varying  from  1  year  to  over 3 
years,  and  iu  1  jtatieut  the  diaeaae  returned  1  year  after  extirpation; 
whereas,  after  9  similar  late  oi>erations,  recurrence  followed  in  STeiy 
case  in  periods  varying  from  1  to  11  months. 

Of  59  early  operated  cases,  in  which  there  were  no  signs  of  the 
disease  having  spread  beyond  the  uterus,  Leopold  met  with  recur- 
rence in  14,  or  in  23.7  per  cent. ;  whereas  of  68  advanced  casee  in  wMdi 
the  parametrium,  etc.,  waa  obviously  involved,  recurrence  was  fonncl 
iu  46,  or  in  66.1  per  cent.  Krakenberg'sdata  are  of  Bimilar  import. 
These  figures  show  the  necessity  for  early  operation. 

The  following  tabular  statement,  based  on  599  mammary  cased 
shows  the  periods  at  which  recurrence  may  be  expected : 

Unik-r  3  moutlia , in  238  catea  (39.7  per  c^nt.) 

From    3  to  6  motiths "    117     "     (19.5        "*       ) . 

From    G  to  13  iiiouths "   129     "      (21.5       "*       ). 

From  12  ta  24  months "     64     "     (10.8        "       ) 

From    2  to  a  years ^     25     "      (4.2        "        ) 

Overaytiara "     28     "     (  4.3       "       j 

The  more  elaborate  analysis  by  Rieffel  of  687  mammary  case* 
yields  very  similar  results,  as  the  following  table  shows: 


InterTal  betweeu  operaUoa  and  tint  obrlaiu  recarrenoa. 

Total 
number 

of  C&M*. 

Duiuber*- 

Ist  to  cud  of  14th  dav 

85 

91 

181 

187 

75 

sa 

54 

17 
11 
10 
15 

9 

.xflfi 

l.ltli  iluy  to  end  of  Ist  month.  , ., 

2il  mouth  to  eud  of  'M  Jiionth , 

IS.  24 

26.84 

4tlr  month  to  end  of  Gtli  month 

19.94 

7th  mouih  to  enrl  of  ftth  month 

10.91 

lOlh  mnnlii  to  end  of  1  vth  month         ....          ....    ,.., /. 

7.28 

ISlii  iijiiridi  to  rncJ  l^tli  mouth                           

7.83 

ll^Mi  month  to  I'lid  of  24th  month 

2.47 

2(1  \  viir  to  2;  Venn"                  •  ■ 

1.60 

2i  vi'fkrs  to  3  years i 

8  Veiirs  to  .1  vVnm                                                    

L45 
3.18 

OvLT  4  years' 

1.31 

Total                                  • 

687 

99.64 
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H  From  these  tables  it  will  be  gathered  that  over  ttO  per  cent,  of  all 

■      maflimttry  recurreBce*  take  jjlHce  within  the  first  six  lunuths  after 
"       oj)eration,  and  of  these  about  4<)  per  cent,  origiuatfl  withiu  the  first 
thr&B  months.     Over  18  per  cent,  occur  within  the  first  month,  and  5 
;>er  cent,  withiu  tho  first  fifteen  days.     The  proportion  of  rocurrencea 
attributetl  by  Gross  and  Winiwarter  to  tlie  firfit  month  is  eonsiderably 
Id^lier  than  tho  alMive-mentioned  figure.     Only  about  4  jjer  cent,  of 
all    recurrences  originate  after  the  third  year,  and  after  the  fourth 
yeaj  tho  number  is  much  smaller  atill.     On  the  other  hand,  over  80 
pel"  cent,  of  recurrences  originate  during  the  fii-st  ^ear  after  oijera- 
tioE. 

The  following  bibular  statement,  based  on  144  cases  of  uterine 
c&Xftcer  collected  by  Hache,  shows  the  periods  at  which  recurrence 
n^^kj  be  expected  after  complete  vaginal  hysterectomy. 


Ux»d«r  3  mootba. in  19.4  p«r  cent. 

8  «o   8 months "   18.0 

•  to  9uiorHhs "  10.5 

»  »o  19 months **     7.6 


12  to  18  months iu  12.6  per  cent. 

18  to  34  moutbs "     9.8 

3  to   3  years "  14. 6       " 

Overs  years "     7.6       ** 


From  this  we  learn  that  over  55  jjer  cent,  of  all  recurrences  belong 
to  the  first  year,  and  that  nearly  20  ijer  cent,  of  these  originate  dur- 
"iK  the  first  three  months.  On  the  otlier  hand,  only  7.6  per  cent,  of 
"^curreuces  appear  after  the  third  year. 

Occasionally  recurrence  seta  in  immedtatdif  after  operation,  as  in 
^©  f ollowinK  case : 

A.  stout,  healthy -looking  woman,  aged  H8,  with  very  large  mammie, 

*'*'iie  under  my  observation  with  a  movable  tumor  of  three  months' 

|5J^»>vtli,   the   ai^e  of  a  turm|>,   iu  the  middle  of  her  right  breast. 

.*^*ire  was  no  obvious  affection  of  the  axillary  lymph  glands.     The 

^«i«t   was   amputat+jd    without  oiieniug   tho    axiDa.     Immediately 

*^*^rwarcLs  acute  diffuse  recurrence  set  in,  whiL-h  involved  tho  whole 

^'*^utjd.     The  skin,  pectoral  and  intercostal  muscles,  ribs,  and  pleura?, 

^^te  quickly  infiltrattxl.     Six  weeks  after  ojieration  death  ensued 

'^'fim  hydrothorax  and  collapse  of  the  right  bmg,  owing  to  direct 

^^t^nsion  of  the  disea.se  thnmgh  the  cheat  wall.     At  the  necropsy  the 

**^gltt  parietal  pleura  was  found  to  Iw  studded  throughout  with  can- 

^^rous  nodules,  and  it  sliowed  .siguH  of  rm-eut  acute  inflammation. 

^^ediapluagni  and  Hver  containpcl  numerous  secondary  growths,  but 

^one  wore  }>reseut  iu  either  of  the  lungs  nor  iu  the  left  pleura.     It 

^aa  a  case  of  acttte  tmnmafie  malupmnnj  after  ojveratiou. 

Ai  other  times  recurrence  is  delayed  for  many  years— even  for 
from  twenty  to  thirty  years;  thuH  of  250  raaramary  cancer  ratientH 
operated  on  by  V'elpeau,  20  remaiuPtl  free  from  recurrence  for  periods 
nf  from  five  to  twenty-seven  years,  or  1  in  12*.  Nunn  and  others  have 
bid  similar  results.     Of  the  47  recurrent  mammary  cases  in  my  list. 
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tliere  were,  however,  only  2  instauces  in  which  the  period  of  immij-l 
nitv  extended  to  10  years, 

A  striking  example  of  the  tardy  recurrence  of  mammary  cancer  »| 
afforded  by  the  members  of  the  family  whose  history  Sibley  hitj 
recorded,  in  which  the  mother  and  her  iive  daughters  all  had  cancer' 
of  the  left  breast.  Two  of  these  sistera  passe*!  eleven  and  twelve 
years  reBjiectively  after  removal  of  the  jmrnary  disease  withont 
recurrence,  and  upon  its  return  at  those  dates  aud  repetition  of  the 
operation,  each  remained  free  from  its  return  for  seven  years  more, 
and  tliey  were  still  free  when  last  heard  of. 

TJie  lou!.;eat  period  of  immunity  I  know  of  is  in  a  case  reported  by 
Venieuil,  in  wliich  the  disease  recurred  in  siitl  thirty  years  after 
amputation  of  the  breast  for  the  primary  cancer.  Bryant  has  seen 
similar  recurrence  after  twenty-tive  years  of  immunity,  and  Niinn 
after  sixteen  yeara.  Schmidt  has  reported  an  instance  of  death  from 
cancer  of  the  liver  and  lunge  seven  years  after  extirpation  of  tlie 
breast  f<ir  faut'cr,  with  no  local  return  of  the  disease. 

The  two  following  caaes  of  late  recurrence  have  come  under  mj 
own  observation. 

Cahe  I. — An  emaciated  woman,  a^ed  fi2,  with  a  large  hard  mass 
of  ulcerated  recurrent  cancer  in  the  right  mammary  region,  aud  caD- 
cerouH  gliinds  iu  the  axilla  aud  lower  [)art  of  the  neck.  Alx>ut  thirteen 
years  agi»  whe  tir^t  noticed  a  lump  in  her  right  breast,  which  was 
ampuiatod  soon  afterwards.  Ten  years  subsequently  sevei^al  small 
rocurrcLt  uodulos  ai>pcarod  in  the  vicinity  of  the  scar  and  io  tli& 
axilla.  Two  years  ago  tJiese  were  excised.  Six  months  later  the 
present  recurrence  set  iu.  No  further  operation  was  done.  She  died 
of  [mliniiiiiuy  (.-oia plications,  ajipareiitly  duo  to  invjision  of  the  chest 
by  the  local  disease,  some  two  and  a  haJf  months  later. 

Case  II. — A  %vell-nourished,  healthy-looking  woman,  aged  58, 
with  a  Ticiduli^  of  recurrent  cancer,  the  size  of  a  hazelnut,  at  aboat 
themiddlf" of  tlnM)ld  sour  iutlie  I'-ft  mammary  region,  arid  no  obvious 
eiilargiMiieiit  of  tlio  axilh\rv  gbintls.  Twenty  years  ago  she  tirst  noticed 
a  Hiiiall  hard  lump  in  the  middle  of  her  left  breast.  It  slowly  in- 
creased. Ten  years  later  the  breast  was  amputnted.  She  remained 
<piite  free  from  iiuy  return  of  the  disease  luitil  six  months  ago,  when 
tlie  i>reseiit  recurrence  was  first  noticed.  It  was  excised,  and  the 
wound  had  healed  a  fortuight  Liter. 

Such  cases  illustrate  the  extraordinary  differences  that  obtain,  in 
relative  uialig)iaiu*\ ,  between  cancers  of  the  same  variety — raorpho 
logically  iiulistiiiguisliable — iu  the  same  locality  and  apparently 
under  similar  conditions. 

In  uterine  cancer  it  is  very  cxi'eptioual  for  the  disease  tf>  rpap[>eRr, 
T  total   hy-steri-ctoiiiy,  at  a  latrr  period  than  four  years  Jiftor  the 
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operation.     Cases  of  late  local  recmrenc©  are,  however,  much  com- 
moner after  partial  operations. 

ReoeBt  experience  has  shown  that  the  relative  frequency  of  recur- 
Xttos  and  the  date  of  its  supervention  are  detennined  muiuly  by  the 
natnre  of  the  operation  done  for  the  removal  of  the  primary  disease. 
It  wa«  foiineriy  customary  at  such  operations  to  remove  only  the 
local  tumor  as  a  palliative  measure,  the  dinease  itself  beinK  regarded 
88  incurable.  Thus,  writing  about  1750,  Alexander  Monro  says 
that  of  Biity  cancer  patients  treated  in  t-hia  way,  only  four  remained 
free  from  recurrence  for  upwards  of  two  years  afterwards.  Wini- 
warter, analysing  the  results  of  Billroth's  numertms  breast-cancer 
operations  uji  to  187(5,  found  that  only  5.()  per  cent,  of  itatieuts  who 
kd  survived  the  procedure  were  free  from  return  of  tlte  disease 
for  upwards  of  three  years  afterwards,  there  being  85  per  cent,  of 
local  recurreneeH;  these  results  he  regartled  as  wurprisiugly  good,  for 
no  each  favorable  data  had  u[j  to  that  time  been  jiubUshed.  The 
niach  more  favorable  results  of  modem  operators  are  the  natural 
outcome  of  the  greatly  improved  knowledge  of  the  pathok^gy  of  the 
disease  that  now  prevails,  for  which  we  are  largely  indebted  to  Vir- 
cbow.  He  taught  that  cancer  in  its  Ix'ginniug,  iiod  often  for  long 
ifterwards,  is  a  local  tlisease,  and  that  consequently  it  must  be  possi- 
ble during  this  iteriod  to  cur©  it  locally.  In  accordance  with  this 
doctrine  Charles  Moore,  as  early  as  1867,  advocated  and  practised  far 
more  thorough  and  extensive  operations  than  had  hitherto  been  cus- 
tomary, with  the  object  of  completely'  extirpating  and  so  of  curing 
the  disease.  However,  in  spite  of  tiiis,  British  surgeons — thpn,  as 
Dow,  the  slaves  of  routine — continued,  as  heretofore,  to  be  satiwlied 
frith  partial  operations,  in  which  the  adjacent  glands  were  seldom 
"Bmoved.  The  excellent  results  obtained  in  Germany  bv  Moore's 
Qethod  (ToDtmann  and  others)  at  length  compelled  reconsiileration  of 
lie  subject.  Its  reintroduce  ion  into  this  country  dates  from  the  publi- 
ation  of  Banks'  experience  in  1882,  while  in  the  United  States  the  prac- 
ce  of  Gross  tended  to  the  same  end.  Ejirlier  and  more  thorough 
perations  than  were  formerli'  customary  are  now  the  order  of  the  day. 

The  effect  of  these  iuiproveil  methods  of  operating  un  the  inci- 
3nce  of  recurrence  has  been  very  striking:  thus  the  liability  to  local 
^CTl^rence,  after  the  extirpation  of  mammary  cancer,  has  thereby  been 
nluced  from  over  80  ]>er  cent,  to  from  50  to  20  ])pr  cent.  {Bergmann, 
anks,  Czemy,  Kronlein,  Halsted,  etc.),  while  at  the  .=?ame  tiino  the 
roporiion  of  patients  well  and  free  from  any  return  of  the  disease,  for 
pwards  of  three  years  afterwards,  has  increased  from  5  per  cent,  to 
•om  20  to  30  per  cent.  (Kiinig,  Kiister,  Banks,  Gross,  Dennis,  Bull, 
Ealsted,  Bergmann,  etc.). 
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Another  eS'ect  of  thorough  operations  has  been  to  add  ooiwidot' 
hly  to  thtj  duration  of  the  life  of  those  who  have  survived  them. 

I  have  tabulated  all  the  fatal  cases  of  breast  cancer  tltat  came 
under  my  observation  at  the  Middlesex  Hospital  duriu^  a  i^ritxi  d 
b\x  years,  with  the  result  that  tlie  average  daration  of  life — dating 
from  the  time  when  tJie  disease  was /r>8<  noticed— yn»  60.8  montb 
for  those  who  underwent  operation,  and  44.8  months  for  ibose  in 
whom  the  disease  ran  its  natural  course.  Thus  the  average  doratka 
of  life  for  the  operated  cases  was  16  months  longer  than  for  the  Don- 
operated,  tmd  after  extirpation  of  the  jiriniary  disease  the  ft)nui>r 
lived — on  the  average — for  40.3  mouths ;  that  is  to  aay,  nearly  a, 
long  as  the  entire  duration  of  the  life  oi  the  uou-otteruied.  Mt)rr. 
over,  the  number  of  those  who  died  before  the  end  of  the  thin! 
year  after  operation  was  40  per  cent.,  whereas  of  the  non-<»j»enit#»l 
the  number  who  died  prior  to  this  i>eriixi  was  53  iier  cent. 

In  caDcer  of  other  localities,  e<pially  gootl  results  have  followe«l 
bold  attt^m|it«  to  completely  extirpate  the  disease;  so  that  n<»  ow 
nowadays  doubts  the  propriety'  of  such  prix?ee<ling8,  which  sorgeont 
are  constantly  strinug  to  improve,  and  withal  successfully.  We  we 
thus  justified  in  taking  a  much  more  favorable  view  of  the  protons 
of  cancer  tlian  our  forefathers  did.  Had  Hippocrates  been  awwviof 
modem  achievements  in  this  direction,  he  w(»uld  certainly  have  writ- 
ten his  celebrated  aphorism,  relating  to  the  operative  treaftoMiil  of 
c-ancer,  very  differently. 

Second  recurrences  are  fairly  common.  I  have  met  with  them  in 
8  out  of  43  recurrent  mammary  cases  (18.6  i>er  cent.),  and  Rieffelin 
134  out  of  (>87  such  cases  (19.5  ]ier  cent.).  The  earliest  date  at  vbicli 
second  recurrences  appeared,  in  the  8  cases  under  mj  obaervatiott, 
was  a  few  days  after  the  o]>erutiou;  the  latest,  130  months  aAv; 
and  the  average  interval  was  23.2  months.  In  these  same  8  eaM* 
the  first  recurrence  appeared,  on  the  average,  41.5  months  after  opM^ 
ation.  This  sujiivoris  Thiersch's  dictum  that  the  interval  between 
operation  and  recurrence  tends  to  shorten  with  each  sncc^iaaive  op«^n- 
tion. 

Third  recurrences  are  rare :  there  was  only  1  instance  of  the  kioJ 
amoug  the  43  recurrent  mammary  cancers  of  my  Ust  (2.3  jteroeiii-)' 
and  30  among  Kieffol's  687  cases  (4.3  per  cent.). 

Fourth  recuirreiices  are  so  highly  exceptional  that  Rieffel's  liirt"' 
recurrent  cases  comprises  only  7  instances,  or  rather  more  than  1 1*^ 
cent. 

Many  Instances  of  the  cure  of  cancer,  even  after  two  or  more  oytf- 
atiouH,  have  been  reportiKl :  Plicque  has  lately  cullected  the  rewirii 
of  07  cases  of  this  kind.     Potilseu  has  also  reported  instaiMSes  in 
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TUdi,  daring  tLe  jGrat  year  or  two  after  the  first  operation,  one  or 
iiM'ft!  recurreDt  tnmora  have  been  removed,  yet  the  patienis  were  well 
Aod  free  from  anv  return  of  the  disease  from  eight  to  nine  years  after 
difl  last  operation ;  and  Gouley  has  met  with  2  cases  of  yecnrrent 
keafit  cancer,  under  observation  twenty  and  twenty-five  years 
fwpectively  after  the  first  operation,  in  which  the  patients  were  well 
Aud  free  from  recurrence  when  last  seen — upwards  of  five  ye^rs  after 
the  last  operation. 

Careful  examination  of  recurrent  ^j^owths  has  revealed  the  impor- 
bmtfact  that  in  their  morphological  and  other  characters  they  closely 
Rfiemble  the  primary  neoplasra.  From  this  we  may  infer  that  they 
origiDate  from  the  latter  or  its  derivatives,  or  that  Iwith  alike  spring 
from  the  same  source.  These  are,  in  fact,  the  sole  sources  of  recur- 
rent growths. 

Verj'  significant  is  it  that  the  great  majority  of  recurrences  are 
situated  either  in  or  in  the  immediate  vicinity  of  the  o]>eratiou 
woimd.  In  the  case  of  mammary  cancer  the  researches  of  Volkiuann, 
Heidenhaiu,  and  others  have  conclusively  demonstrated  that  frag- 
ments of  the  original  disease  are  almost  invariably  left  behind 
after  operations  undertaken  for  ita  removal,  as  hitherto  usually 
practised. 

After  the  removal  of  uterine  cancer,  even  by  total  hysterectomy, 
LeojKjld,  Mackenrodt,  and  others  have  shown  that  unextirpated  frag- 
5jents  of  the  disease  are  frecjuently  left  Itehind,  It  aeeius  certain 
that  morbid  fragments  of  this  kind,  persisting  after  operatiou,  arc  the 
Kemis  whence  most  recun*ent  growths  originate.  Thiw  may  be 
eiphiined  the  iiii'iat  midfipliriii/  of  most  recurrences,  wherein  they 
differ  so  markedly  from  independent  spontaneous  outgrowths,  wliich 
are  almost  invariably  solitary. 

The  great  frequency  of  recurrences  soon  after  operations  points  in 

the   same   direction.      Hence  we  may  conclude  that  the  immense 

majority  of  local  recurrences  are  due  to  incomplete  alilation  of  the 

primary  growth.     In  these  cases  there  is  indeed  no  real  reproduction 

of  the  disease,  but  merely  continuation  of  it  in  the  surviving  unextir- 

pated    fragments    {contiuunf ion  rernnTHce).      Similarly,   when    after 

oiieratitMi  the  disease  recurs  in  adjacent  lymph  glands  or  in  remote 

narts  of  the  body — apparently  unafi'ected  Ijcfore— we  max'  infer  that 

ecrudescence  in  these  situations  is  generally  due  to  the  disHPmi- 

in  there  of  fragments  of  tlie  ^jrinuiry  disease  prior  t-o  the  opera- 

:or  its  removal,  these  liaving  subsetjuently  develoi)e(l,  as  in  thc^ 

tion  of  other  disseminative  growths. 

eems  not  improbable  that  some  of  these  local  recurrences  are 
inoculation  of   the  operatiou  wound  with    cancer  elemeutSj 
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detached  by  the  surgeon's  knife,  etc.  To  iivoid  this,  Donitz.  SaU- 
ticr,  aud  others  recommend  that  care  should  be  taken  not  ta  cut  mv> 
such  neoplasms  during  their  removal. 

Hofm^ier,  Winter,  Schopf,  and  others  believe  that  manr  of  the 
recurrenc-ea  after  vagiujd  hysterectomy  for  uterine  ciuiioer  •»  thn* 
caiiHed.  Winter  is  esjie^ially  inclined  to  aHcribe  to  this  source  ibone 
cases  of  diifuso  recurrence  in  the  parametrium  that  ap»  not  infn^- 
(luuutly  olisorvod  afti?r  hysterectomy.  While  not  wishing  t<3  or^r* 
look  this  danger,  it  seems  to  me  more  in  accordance  with  the  pre«eDt 
state  of  knowledge  to  ascribe  the  origin  of  most  continuAtioD  nv 
curronces  to  the  survival  of  unextirpated  fragments  of  tho  pi 
disease  in  the  surrounding  parts,  rather  than  to  traamatic 
tion. 

There  yet  rcjtiain  for  consideration  those  instances  f»f  late  rtenr- 
rence  occurring  several  years  after  o|ieration— of  which  1  Imra  prt»- 
vitjusly  dcHcribed  several  iustancefl — which  cannot  be  ex])laioed  in 
thin  way  mthout  reuorting  to  the  gratuitous  assumption  Uiat  OUMNT 
elements  may  lie  dormant  in  the  tissues  for  several  yeara,  and  Umm 
suddenly  recover  their  morbid  activity.  Such  oaaee — wliicb  are  raw 
— are,  I  think,  undtmbtedly  due  to  indejieudent  "Utbreaka  of  th«  dk- 
ease  (trj)Hlh(htion)  in  unextirpated  remains  of  the  glandular  stmctnm 
of  the  part  in  which  the  disease  originated ;  these— as  many  obwnrets 
have  nowdeujoiiHtrah^l  — are  alwayH  in  a  hyperplastic  conditinn  (pr»« 
cancerous).  This  explains  the  almost  invariable  localization  of  late 
recurrences  in  the  primarily  affected  region,  rather  than  elaevlMrs; 
and  their  more  fre<pient  ap|>earance  in  the  vicinity  of  the  operaftiao 
wound*  rather  than  in  the  scar  itself. 

Certain  highly  exceptional    instances  nf   late  recnrrenoe,  which 
cannot  bo  aatisfactorily  explained  by  any  of  tlie  foregoing  mti< 
— such  as  Schmidt's  case  of  the  occurrence  of  cancer  in  the  liver 
years  after  extirpation  of  tlio  i>rimary  disease  from  the  brvnaei— i 
probably  due  to  the  lodgment  of  liyjierplaHtic,  precancerona 
derived  from  the  mamma  at  the  time  of  the  ox)eration — in  the  lif 
where  they  have  auliseiiuently  tJiken   on  cancer«">U8  actirit^r.     The 
exf>eriraentH  of  Schweninger.   Kaufmann,  and  Ribl>ert  hare 
strated  the  vitality  of  such  grafts  and  the  facility  with  which 
persist  and  develo}).     In  like  manner  cancer  is  sometimea  aeen  lo 
arise  primarily  in  the  glands  of  the  groin,  in  association  with  prMWi> 
cerous  lesions  of  the  i)enis  and  scrotum.     The  development  of  ^ 
from  cells  detached  and  impilanted  in  the  cicatrix  of  the  wounds 
for  the  removal  of  non -malignant  ovarian  cysts,  long  aftor  the  mse- 
ceasful    completion  of  the  operation,  is  a  phenomenon  of  nimi 
import  (Pfannenstiel's  cases,  etc.).     I  would  suggest  an  expl 
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of  this  kind  for  those  rare  instances  of  late  recuiTence  after  total 
iiT uterectomy  tor  uterine  cancer,  when  it  is  hardly  couceivable  that 
Mv  unextir[>atp(l  remains  of  the  utricular  glands  could  possibly  have 
been  left  behind.     In  these  cases,  however,  the  recurrent  disease  may 
Ten  well  have  arisen  from  non-cancerons  epithelial  cells,  detached 
doring  the  operatirm  and  grafted  in  the  vicinity,     I  certainly  think 
tills  exjjlanation  is  more  in  accordance  with  the  known  facts  than  the 
alternative  one  of  latent  cancer  germs,  which  lias  no  definitely  ascer- 
tained facta  to  rest  on.     There  is  still  another  source  whence  certain 
late  recurrent  growths  occasionally  arise,  and  that  is  from  aberrant 
epithelial  sequestrations  (** rests"),  which  are  often    of   embryonic 
origin. 

I  have  elsewhere  ("Diseases  of  the  Breast,"  Loudon,  189-i)  ilirected 
Attention  to  the  almost  invariable  occurrence  of  exteuHious  of  the 
mammary  gland  into  the  axilla,  which  are  often  comijlctely  setpies- 
trated,  and  to  the  frequency  with  which  cancerous  and  other  neo- 
plasms originate  from  these  sequestrations. 

I  have  met  with  several  instances  of  the  late  recurrence  of  mam- 
mary cancer  in  the  axiUtj.,  evidently  due  to  the  independent  outbreak 
of  the  disease  in  such  outlying  extensions  or  se<ineHtratious,  In  like 
manner  primary  axillary  cancers  arise.  The  following  cases  will 
suffice  to  illustrate  this  condition : 

Case  I, — A  woman,  aged  59,  first  noticed  a  cancerous  tumor  in 
her  left  breast  idne  years  agti.  Seven  years  ago  the  part  was  anijiu- 
tiited,  but  the  axilla  was  not  touched.  She  remained  (juite  free  from 
any  return  of  the  disease  until  twti  mouths  ago,  when  a  hard  cancer- 
ous lump  formed  at  the  upper  and  inner  part  of  the  left  axilla;  the 
scar  in  the  mammar}-  region  and  its  vicinity  was  entirely  free. 

Case  II. — In  a  patient,  aged  4S,  four  yeaiH  after  the  aniputatiou 
of  her  right  breast  for  hard  cancer,  the  disea.se  reiippcart'd  in  the 
right  axilla,  the  scar  in  the  mammary  region  and  its  vicinity  being 
quite  healthy.  At  the  time  of  the  |>rimary  ojjoration  thi>  axilbi  was 
not  touched. 

It  is  probable  that  certain  cases  of  late  recurrence  in  the  mam- 
mary region,  arising  at  some  distance  from  the  operntiou  scar,  also 
originate  from  al>errant  glandular  sequestrations,  Siniilarly,  certain 
late  recurrences  after  total  liyHterectom.\^  for  uterine  cancer  may  also 
arise,  in  an  analogous  manner,  from  aberrant  ren;ains  of  Wolffian  or 
Miilleriau  structures,  embedded  in  the  periuterine  tissues. 
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Varieties  of  Cancer. 

As  I  have  previously  mentioneKl,  the  kinds  of  cancerous  disease 
likely  to  jiriBe  from  any  particular  part  of  the  body  are  mainly  deter- 
mined by  the  local  peculiarities. 


Varieties  of  Mammab;  Cancer. 

In  the  hrrasf,  for  instance,  I  discriminate  two  species:  (1) 
arinvns,  which  arises  from  the  secretory  parts  of  the  glaud ;    and 
the  tubtdar,  which  arises  from  its  ducts. 

Acinous  cancers  may  be  of  the  acute,  chronic,  or  melanotic  rarie^fi 

The  Anite  Tyt>e. 

Although  ciinc^r  of  the  breast  is  usually  a  chronic  disease,  jel 
certain  cases  occAsioually  run  an  acute  course.  Of  these  the  foUow- 
ing  types  may  lie  recognized: 

A  very  rare  diflfuse  form — denominated  cancer  demhUt^  ^quirrke 
liffuenx  en  vmrne  by  Velpeau,  and  mastitis  ccirviuotnatota  by  Kloti— in 
which  the  whole  of  one  or  both  breasts  may  be  at  once  involTed-  It 
arises  suddenly,  progresses  rapidly,  and  is  often  accorafMuiiiyl  lir 
inflammatory  phenomena.  No  H[fccial  tumor  is  formed,  but  the  whole 
breast  becomes  enlarged  and  hanl,  the  skin  reddened,  €edeiiiftloaB» 
and  adherent,  and  the  subcubmeous  reins  are  unduly  Tiflil 
Verneuil  and  EstlaDder  found  tlie  temperature  of  the  affected 
from  one-half  to  two  degrees  above  the  normal ;  and  the  former 
demonstrated,  in  some  cases,  a  veritable  cancerous  fever.  The 
cent  lymph  glands  are  usually  Hoon  invatled,  and  there  is  (jenerBl 
dissemination  of  the  disease,  wHth  death  from  acute  <<*<*liw«i^  Us 
total  duration  sehlom  exceeds  a  few  mouths,  and  instaocee  have  been 
rep«trted  by  Billroth  and  Aitken  in  which  it  i»roved  fatal  within  six 
weeks.  Most  cases— but  not  all — arise  in  connection  with  pref^i]aoo7 
or  lactiition ;  uu<Ier  these  circumstances  the  cUsease  is  apt  to  be  mi^ 
taken  at  first  for  acute  mastitis. 

Examples  of  this  typo  of  acute  cancer  have  been  reported  by  Ter^ 
rillou,  Kantorowicz,  Motnxl,  Volkmann,  Klotz,  and  othere. 

Although  I  do  not  regard  the  mjuirrftc  h^gumentaire  of  Velpefta  ae 
a  distinct  variety,  but  merely  as  a  peculiar  form  of  cutaneoos  diamn- 
inatiou  of  ordinary  acinous  cancer,  yet  it  will  ho  convenient  to  de- 
scribe it  hero.  Acinous  cancers  that  originate  beneath  the  nipple 
and  areola  are  specially  prone  to  be  followed  by  acute  dissemimiti 
in  the  skin,  owing  to  early  implication  of  the  subareolar  lyrnp! 
plexus,  and  rapid  diffusion  of  cancer  cells  tlirougb  its  commuiti 
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I       cutaneous  branches.     Lesions  thus  induced  asBume  the  form  either  of 
I       aiaall  tubercles  (squirrhe  dissemin^,  ai.mfe  miliary  carcinosis),  oi  irreg- 
ularly shaped  discs  {en  plaques),  or  of  diffuse  infiltratious  {en  ati- 
*>mf).     Velpeaa,  who  first  clearly  differentiated  these  conditions, 
tjjonght  that  some  cases  were  from  first  to  last  limited  entirely  to  the 
^Hn;  but  most  pathologists  are  now  agreed  that  the  cutaueous  iufil- 
%ration  is  invariably  secondary  to  primary  disease   of  the  breast. 
<^ase8  of  this  type  run  a  rapid  course,  and  are  exceedingly  malignant. 
Awordiug  to  Estlander,  the  average  duration  of  life  seldom  exceeds 
from  five  to  twelve  months.     This  estimate  is  no  doubt  true  for  those 
coses  in  which  the  skin  is  implicated  at  an  early  stage  of  the  disease; 
but  I  have  seen  instauces  iu  which  cutaneous  dissemination  did  not 
supervene  until  several  years  after  the  onset  of  the  primary  disease  in 
the  breast. 

Of  one  hundred  and  seventy  cases  of  mammary  cancer  consecu- 
tively under  my  obser\'ation,  there  were  only  two  instances  of  fniidrrhe 
disseminf.    The  following  ia  a  typical  example: 

A  pale,  weak,  emaciated  woman,  aged  32,  the  mother  of  five  chil- 
dren, had  a  small,  hard  tumor  in  thf?  left  breast,  of  one  mouth's 
duration.  The  overlying  skin  was  adherent,  and  it  contained  an 
immense  number  of  small  cancerous  nodules,  varying  iu  size  from  a 
pea  to  a  pin's  head,  which  were  in  some  places  confluent.  The  skin 
of  the  parts  adjacent  to  the  left  breast  was  similarly  alf  ectetl,  as  well  as 
that  of  the  left  axilla,  where  the  lymph  ghmds  were  enlar^^eil.  In  the 
course  of  the  next  few  months  the  opposite  breast  and  tlni  whole  of 
the  integument  of  the  front  of  the  chest  were  similarly  invaded.  No 
o|K'ration  was  done.  She  died  thus  of  astheuia,  with  .symptoms  of 
intrathoracic  dissemination,  seven  and  a  half  months  aft^cr  the  difipase 
was  first  noticed.  She  was  of  a  very  tuberculous  family,  both  her 
parents  and  three  of  her  brothers  and  sisters  having  died  of  phtliisis; 
but  there  was  no  family  history  of  cancer. 

In  the  disuse  form  the  onset  is  generally  insidious  and  painless, 
like  that  of  ordinary  cancer.  Too  often  nothing  wrong  ia  noticed 
until  the  disease  has  made  considerable  progTess.  The  first  thing  to 
attnict  attention  often  is  the  i)resence  in  the  mammary  skiu  nf  one  or 
more  dusky-red,  erysipelatous-looking,  hard  pkifittes.  Tliewa  may  be 
accompanied  by  a  feeling  of  heat  and  burning,  together  with  a  vjigue 
sense  of  discomfort,  sleeplessness,  and  Ions  of  ap]>etite.  An  the  din- 
ease  progresses,  these  indurated  areas  increase  and  coalesce,  thus 
converting  the  skin  into  a  hard,  coriaceous  structure  (»f  tlusky  red 
color,  and  fixing  it  firmly  to  the  sulijaceut  imrts.  This  loather-Iike 
transformation  often  extends  far  beyond  the  regitm  of  the  originally 
affected  breast.  It  may  even  involve  the  skin  of  the  whole  trunk, 
transforming  it  intt»  a  constrictive  cnirciHHe,  as  iu  one  of  Yplj>eau's 
cases,  which  he  descrilx^s  as  follows : 
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"  Toute  la  poitriue,  depuis  lea  tiaDcs  Jusqn'au  cou,  depuis  rombilic 
jusqu'au  liitynx,  depuis  lea  lomlx'S  jusqu'k  I'occiput,  arait  atibi  la 
tmusformation  ligueuse  et  etait  ea  outre  criblee  d'ulceres  aquii^ 
rheux,  avpic  nue  foule  de  bf)88eliire8  eancerenses,  jusque  daiiH  le«  ais- 
Belles  &i  BQT  lee  epaules.  Cette  pauvne  femiiie,  dont  lea  deax  brM 
etaii  triples  do  volume  ei  dura  cumiue  du  marbre,  avail  la  n'spiraiion 
si  petite,  ni  eourte,  qu'^elle  ressemblait  a  une  personne  qu'ouetnmgki, 
oil  dont  k  poitriue  ant  violemment  prise  dans  un  etau;  ne  poQtruit 
remuer  ui  leu  bran,  ui  la  tete,  eproiivant  des  douleurs  atrocee  k  tout 
instant,  elle  otfrait,  quaiid  je  la  via,  le  8i>ectacle  le  plus  ua%T»ut  fjui 
86  puisBe  imaginer,"  etc. 

Soon  death  eusues,  which  ib  generally  dtie  either  to  acQtoCAcbexiA, 
to  extension  of  the  disease  to  the  thorax — causing  hydrothoimx,  elc 
—or  to  couHirictive  dyspnoea,  owing  Ut  mechanical  intttrfitreficy)  with 
the  respiratory  movements.  Histological  examination  nf  the  thick- 
ened skiu  shows  that  the  curium  is  infiltrated  with  canceitMUi  imv 
formatiou,  cousistiug  of  irregular  aggregations  of  polyhodric  or  vari- 
ously shapt'd  epithelial  cells,  closely  packed,  witlumt  dtifinite  ar- 
rangement, in  the  irregularly  shaped  meshes  of  a  fibrous  reticalniiL, 
These  meshes  appear  to  be  dilated  lym[>h  spaces.  There  is  mUooi 
any  definitt>  alveohur  formation,  aud  sometimes  the  spacea  contaaa 
only  u  single  file  of  celLi.  The  epidermis  is  unaffected.  I  hattt 
described  in  the  Mt'iliKtl  IWhs  and  Ciroilar  for  October  29th,  1884 
(**  Tis'o  C.'iaes  of  Acute  Diffuse  Strangulating  Cancer  of  tlie  Neckl. 
two  examples  of  similar  disease  in  the  neck,  which  probably  origi- 
nated in  eounectiou  with  epithelial  remains  of  the  branchial  cldli 
("  branchiogenic  cancer"). 

Of  17U  cases  of  mammary  cancer  oonsecatively  under  my  oboerra- 
tion,  there  were  only  3  instances  of  this  cuirassed  form  of  Uie  di** 
ease.     According  to  Gross,  it  is  met  with  once  in  every  22  caa«a. 

I  would  here  call  attention  to  certain  eases  of  mamaiary  caih> 
oer,  which,  although  they  in  no  way  differ  mor|ihologtcaUy  from 
ordinary  acinous  cancers,  nevertheless  run  a  very  acute  coim«.  I 
have  met  with  0  such  cases  out  of  04  consecutively  fatal  breast  can- 
oers.     The  following  is  a  typic^d  example: 

A  moderately  nourished,  single  woman,  aged  30,  five  montlkfl  ago 
first  noticed  a  hard  lump,  the  si^u  of  a  bantam's  egg,  in  the  axilUur 
segment  of  Iter  right  breast.  On  examination,  I  fimnd  in  this  aitoa- 
tiou  a  hard  mass  of  now  growth,  the  size  of  half  an  orange,  adherent 
to  the  chest  wall  aud  to  the  overlying  skin.  The  glanils  of  the  right 
,axilla  were  extensively  infiltrated  and  matted  together.  The  (amilj 
history  was  good.  No  oiH^ratiou  was  i)erfomed.  She  died  of  astbenia 
iftbout  five  and  a  half  months  later.  At  the  nei-rojwy  the  Ixnly  iraa 
Wen  to  be  greatly  emaciated.     A  large  ulcerated  canceroua  growtti 
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^^ocupied  the  right  breast,  and  the  adjacent  soft  parts  were  infiltrated. 
"^.-M'he  growth  was  of  firm,  whitish  scirrhous  8tru(^*ture.  The  Hternum 
<aE»nd  adjacent  pleura  were  infiltrated  with  a  similar  growth.  The  liver 
^c^ontained  numerous  secondary  nodules. 
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The  Chronic  Thfpe. 

Mammary  cancers  that  take  more  than  five  years  to  mn  their 
«?ntire  course,  I  reckon  as  of  the  chronic  variety.  Such  cases  are 
:xnuch  conunouer  than  is  generally  BUi>poeed,  and  what  is  still  less 
.Appreciated  is  that  the  great  majority  of  them  are  morphologically 
dndistingaishablo  from  ordinary  acinous  cancer  (scirrhous). 

Of  170  women  with  mammary  cancer  consecutively  under  my 
oliservation,  in  no  less  than  31  (18.2  per  cent.)  the  disease  was  of  the 
chronic  type;  and  in  25  the  growth  was  morphologically  of  the  ordi- 
nary acinous  kind. 

The  disease  in  these  25  rhromc  acinous  cancers  had  already  lasted 
as  follows:  5  to  10  years  in  14  cases;  10  to  15  years  in  6  cases;  15  to 
20  years  in  2  cases ;  20  to  25  years  in  1  case ;  over  25  years  in  1  case. 

Similarly  of  64  consecutive /Vita^  cavses  that  had  niu  their  natural 
oonrse,  in  17,  or  26.5  per  cent.,  the  disease  had  lasted  upwards  of 
five  years;  and  of  these  14  were  of  the  ordinary  acirrhoua  type. 

The  total  duration  of  life  in  these  14  chronic  scirrhous  cases  was 
as  follows :  5  tt>  10  years  in  8  cases ;  10  to  15  years  in  5  oases ;  over 
20  years  in  1  case. 

I  have  had  cases  in  which  the  disease  had  lasted  for  twenty -eight, 
twenty-four,  and  seventeen  years  resiwctively.  Nunn  has  lately 
reported  an  instance  of  chronic  breast  cancer,  in  which  the  total 
duration  of  the  disease  had  exceeded  thii*ty  years ;  when  last  seen  the 
patient  was  still  able  ti  earn  her  living  as  a  charwoman. 

In  point  of  chronicity  it  would  be  difficult  tn  surpass  such  cases, 
even  among  the  atrophic  and  colloid  varieties  of  tlie  disease,  which 
ftre  generally  supposed  to  have  a  monopoly  in  this  respect. 

The  atrophic  form  of  cancer  is  certainly  rare,  for  of  170  consecutive 
mammary  cancers  I  met  with  only  6  insta-nees  of  it,  or  3.6  per  cent. 
According  to  Gross,  atrophic  varieties  constitute  about  7.9  per  cent, 
of  all  breast  cancers. 

The  characteristic  featitre  of  tliis  type  is  the  continuous,  gradual 
shrinking  of  the  new  formation,  and  the  consequent  irregular  contrac- 
tion of  the  breast,  which  is  often  thereby  diminished  rather  than 
increased  in  size.  The  deformity  produced  is  apt  to  resemble  that 
met  with  in  "chronic  eirrhosing  mastitis,"  The  atrophic,  cicatriz- 
ing, orcirrhosing  cancers  usually  begin  with  oljscure  hardness,  which 
progresses  slowly,  forming  at  length  ill-defined,  flattened,  or  irregu- 
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larly  Doilulated  tliickeniug,  with  mimerous  "  roots"  stretchinij;  far  into 
t]ie  adjacent  parts.  Huch  growtlis  consist  of  very  tlfiiw**,  whitiiili, 
dry,  fibroid  aubntauce;  and  on  account  of  their  extreme  hardneBs  they 
have  not  inappropriately  been  designated  "stone  cancers." 

Histolugically  the  fibrous  stroma  pre{)ouderates,  ^rhile  epithelial 
elementa  are  very  scauty  or  altogether  wanting.  This  8trt>mA  ooD> 
aista  of  irregularly  disposed  bundles  of  fibrous  tissue,  rich  in  rlltfllT 
fibres,  but  {loor  in  cellular  elements.  It  contains  variously  rslaped 
small  B|)acea — atrophied  alveoli — in  which  are  a  few  deKenenito  diii' 
tholial  cells,  ttr  merely  cellular  debna  and  fatty  granules.  The 
stitueut  cells  of  cancers  of  this  kind  are  very  short-lived,  for  no 
have  tlioy  formed  than  they  thus  degenerate ;  only  at  their  extreiM 
peri^ihery  are  firoliferous  epithelial  cells  to  be  found. 

A  notable  feature  of  atrojihic  cancer  is  the  marked  deformity  al 
the  breast,  causicd  by  the  shrinkage  of  the  neoplasm;  at  first  only 
the  nipple  and  skin  are  retracted,  but  finally  the  latter  is  throvn 
into  obvious  ])licatious.  The  sul>cutaneouA  veins  are  seldom  aeeii 
distended,  as  in  ordinary  cancers.  Usually  the  disease  rons  an 
exti-emcly  chronic  course,  most  cases  lasting  for  from  ten  to  Alien 
years  or  more ;  but  siH>ntaneous  cures  are,  nevertheless,  nnknovn. 
Here  I  may  mention  that  1  have  met  with  several  typical  examples  of 
atrc)]>hic  cancer,  which  have  seemed  to  run  their  entire  oomwi  in  ItM 
than  a  year, 

Tlie  general  health  of  women  with  atrophic  cancer  usually  remaiflB 
unimpjiired  for  a  long  time,  but  at  length  cachectic  symptoms  super- 
vene. Shallow  indolent  ulcerations  often  result,  which  occasionsUj 
partially  cicatrize.  Old  women  are  said  to  be  particularly  liable  to 
atrophic  cancer,  but  this  is  only  partiaUy  true.  Most  oases  snperrane 
at  a  more  advanced  jieriod  of  life  than  ordinary  scirrhus;  balsas 
Gross  has  pointed  out,  quite  fifty-five  {jer  cent,  orijpnate  before  ths 
age  of  fifty. 

Atrojihic  cancers  are  s{x*cially  prone  t^>  invade  extrasnm^  the 
adjacent  tissues  by  lUrect  extension  and  in  a  less  degree  by  locsl 
dissemination.  Lymph-gtandular  and  general  diaseraiaatioii,  al- 
though often  long  delayed,  are  sekhnn  absent;  and  recnnvrnce sftv 
oiM^nition  is  of  fre<}uent  occurrence.  Tlje  secondary  growths  repfw 
dm*e  the  atrophic  characteristics  of  the  primary  one. 

There  can  lie  no  doubt  that  under  the  terra  aJloid  camxr  seretal 
difi'erent  varieties  of  malignant  disease  having  a  gelatiniform  aspect, 
are  commonly  included.  Tlio  subject  re<iuire8  to  l)ft  thoroughly  rein- 
veatigatetl,  in  the  light  of  modem  science.  Most  of  the  seventy  -fire 
mammary  cases  collected  by  Lauge  are  of  ancient  date,  imperfectly 
recorded,  defective  in  histological  details  and  in  other  respects. 
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TLe  disease  is  certainly  rare,  since  of  170  conaecutive  nmmuiary 
CAncere  I  luive  not  met  with  a  single  instance  of  it.  Lange  estimates 
that  only  0.93  per  cent,  of  all  breast  cancers  are  of  this  variety ;  and 
Oross'  estimate  is  1.34  per  cent. 

The  disease  owes  its  peculiar  features  to  the  proneness  of  its  con- 
stituent cells  to  undergo  ct>lloid  metamorphosis.  In  this  cooneetion 
it  must  be  remembered  that  colloid  changes  normally  occur  in  the 
aecretory  cells  of  the  gland  during  the  early  stages  of  lactation. 

Colloid  cancer  of  the  breast  is  remarkable  for  the  slowness  of  its 
progress. 

Sections  of  such  growths  reveal  small,  translucent  collections  of 
glutinous  fluid,  embedded  in  the  meshes  of  a  fibrous  stroma,  in  place 
of  the  usmd  opatiue  cellular  aggregations.  It  comparatively  seldom 
hapix>ius,  however,  that  the  whole  neoplasm  is  thus  affected;  for 
>me  parts  uearly  always  retain  their  ordinary  scin^hous  character. 

The  i>rocess  begins  with  the  formation,  within  the  cells,  of  clear 
colloid  globules.  As  these  iucreiwe  the  cells  perish ;  the  freed  glob- 
ules then  ctvalesce,  and  so  form  the  larger  coUoid  masses.  Other  of 
the  cells  undergo  hyaline,  fatty,  and  calcareous  changes  (Olivier, 
Neugebauer,  etc.).  Thus  all  the  caucer  cells  of  a  wide  area  may  i)er- 
Lsh,  the  stroma  being  the  only  formed  coustitueut  left.  In  other 
parts  of  the  same  growth  regions  may  be  found  in  which  the  cells  are 
merely  fringed  with  colloid  changes ;  and  in  yet  other  localities  no 
colloid  cliange  ma^'  l>0  noticeable.  As  the  disease  progresses  the 
fibrous  stroma  often  becomes  oedematous,  and  much  of  it  may  even- 
tually disappear,  leatling  sometimes  to  cyst  formation.  Histological 
sections  show  large,  tliiu-walled  alveoli,  distended  with  colloid  fluid 
containing  granular  d^rin^  in  which  only  a  few  degenerated  cells,  or 
])erhai>s  none  at  all,  can  be  made  out.  Owing  to  these  changes  in 
the  cells  their  growth  is  retarded,  and  the  iiialiguaucy  of  the  disease 
is  therebj'  diminished;  hence  colloid  cancers  run  a  very  chronic 
coarse,  the  average  duration  of  life  being  about  twelve  years;  and 
they  are  more  tarflily  and  less  fre<iuently  followed  by  hx^al,  lymph- 
glandular,  and  geueral  dissemination  than  any  other  form  of  mam- 
mary cancer.  Moreover,  in  this  variety  of  the  disease  cachectic 
symptoms  seldom  supervene.  li\lien  secondfirv  growths  do  arise,  in 
their  main  features  they  resemble  the  primary  ones. 

Colloid  cancer  usuaUy  begins  as  a  small,  lumpy  swelling  in  tlie 
breast,  which  increases  very  slowly.  The  resulting  tumor  seldom 
exceeds  tlie  size  of  a  hen's  egg,  and  it  may  take  from  ten  to  fifteen 
years  to  attain  this  size.  It  generally  feels  firm  and  elastic,  with  pro- 
jecting bosses.  As  these  growths  do  not  shrink,  the  nipple  and  over- 
lying skin  are  much  less  frequently  retracted  than  in  ordinary  scir- 
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rbns.  Ulceration  occaaioDally  euaiiea  at  an  advanced  stA^o  nf  Um 
disease.  Recurrences  are  less  frequent  than  after  the  removnl  ol  mj 
other  form  of  maiumary  cancer ;  and  when  the>  dcj  ooeor  thej  an  of 
tfirdy  development,  rarelj  8ui>ervening  until  from  three  to  ten  rean 
after  operation. 

The  average  age  at  the  onset  of  the  disease  is  forty -eeveu  jean, 
and  in  about  half  the  ciwea  it  In^gius  after  fifty. 

Many  cases  of  so-called  colloid  cancer  of  the  broast  are  reaUv 
examples  of  rarclnotito  myxomntodeA.  In  this  variety  of  uuuonai? 
cancer  the  gelatinous  transformation  is  due  to  m3'xomatous  mfitaplaaia 
of  the  fibrous  tissue  of  the  stroma,  and  in  extreme  casea  of  its  ceUa- 
kr  elements  as  well.  Exceptionally  it  may  even  hap{)eD  that  the 
cancer  cells  themselves  thus  degenerate.  In  this  connection  it  should 
be  lx)rne  in  mind,  that  a  layer  of  mucoid  connective  tissue  is  Qormallr 
present  immediately  around  the  ducts  and  ai^'ini.  Eve  has  sp^ciallr 
studied  this  variety  of  the  disease,  of  which  Edmonds  also  Ima 
described  an  instance. 

A  subvariety  arises— to  which  the  term  n/Uwfroma  has  been  applied 
—in  which  the  mucoid  stroma  grows  into  the  epithelial  maaacs  and 
tiecomes  more  or  less  enclosed  in  them;  of  this  variety  a  few  instaooeB 
have  been  recorded. 

TJie  Melanotic  Typf. 

Any  form  of  melanotic  neoplasm  of  the  breast  is  of  extrenie  rarity. 
My  table  of  *2,H97  consecutive  primary  neophisms  of  the  female  bmat 
does  not  contain  a  single  instance,  and  Ourlt's  1,(}(>H  mammary  CM6i 
includes  only  a  single  example — a  melanotic  cancer.  It  appeaia, 
however,  to  be  rather  less  exceptional  in  the  male  breast,  for  oi  100 
primary  cancers  of  this  part  bibulated  by  me,  3  were  of  the  melaootie 
variety.  Exam[>les  of  acintms  melanotic  cancer  of  tlie  feraulo  broaat 
have  been  reported  by  BiUroth,  Comil,  and  Banvier. 
instances  of  melanotic  cancer,  arising  from  the  mammary  int 
tal  system,  have  also  been  published  (Curtis,  Waeker,  etc).  He 
Hunterian  IMusenra  contains  a  specimen  (No.  469  of  the  Patholofncal 
Series)  of  melanoma  of  a  whito  cow's  udder. 

Tuhular  Cancer. 

As  I  have  elsewhere  i>ointed  oat,  under  the  term  *Ti]k>Qa  duct 
cancer,"  us  hitherto  commonly  employe<l,  at  legist  two  {>erfectly  dia- 
tinct  kinds  of  mammary  neoplasm  are  included — viz.,  the  nnn  mali^ 
luint  villous  p<iftillointi  aud  the  tnhitlnr  atnctv.  The  latter  tma  is 
Applied  by  me  to  certain  cancers,  originating  from  the  maxomarj 
ducts,  which  hist<ilogically  consist  of  duct-like  tubular  stmctnrea. 
Cysts  and  iutrucystic  growths,  st'tldom  found  in  association  with  acin- 
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008  (scirrlious)  cancer,  frequently  jiriaB  in  connection  witli  the  tubu- 
iar  form.     Histologically  the  latter  is  characterized  by  the  preseuce 
o/  eloDgated,  intercommunicating,  cellular  professes,  growiug  into 
the  surrounding  connective  tissue.     These  processes  have  the  form 
either  of  hollow  tubes,  lined  with  one  or  several  layers  of  columnar 
epithelium,  or  of   solid    cellular  cylinders,   of  which   at  least  the 
peripheral  ceUa  are  of  the  columnar  type.     In  ciohh  sections  duct- 
like  stmcturee  are  seen;  or  solid,  rounded,  quasi-alveolar,  cellular 
^Kgregationa.     In  couuectiou  with  these,  numerous  fiinall  cysts  fre- 
qnently  arise,  through  granulofatty  disintegration!  of  their  cells;  and 
'^thin  the  cysts  papillary  growths  often  spring  up.     From  the  col- 
^**ntJar  type  of  their  cells,  and  from  the  tubular  form  assumed  by  the 
^^^Krowths,  it  may  be  inferred  that  these  neoplaaing  originate  from  the 
^^ajumary  ducts.      Growths  of  this  kind  generally  present  as  hard, 
**o<itdated,   irregular  tumors,  which  are  usually  circumsfribed,  ami 
'  *rt©n  more  or  less  cijmi>Iete!y  encajisuled.     They  vary  in  size  from 
^   hazelnut  to  a  new-born  child's  head;   and  commonly  they  are  as 
^^S'ge  as  a  hen's  egg.     They  are  generally  mobile,  and  very  Beldom 
**«^  they  cause  retraction  of  the  nipple  or  of  the  overlying  skin.     On 
**^ction  we  find  them  composed  of  firm,  whitish— or,  in  places,  pale 
l^iDkish — soliii  substance,  formed  by  the  ingrowing  epithelial  proc- 
^i^Hea;  with  here  and  there  yellowish  arejis,  out  of  which  a  pultaceous 
^tibstance— consisting  of  epithelial  cells  in  granulofatty  degeneration 
^may  lie  squeezed.     There  is  complete  alweuce  of  fatty  tissue,  and 
tlie  stroma  is  scanty.     Embedded  in  this  solid  substar-co  ai-e  numer- 
OQs  minute  cysts.     Sometimes  the  latter  are  so  numerous  as  to  con- 
vert the  tumor  into  soft  reticular  substance.     These  cysts,  some  of 
which  occasioDally  attain  rather  large  size,  contain  mucoid  or  [mlta- 
ceous  fluid  and  not  infrequently  intracystic  papillary  growths.     In 
this  connection  ecchymoses  and  hemorrhages  may  arise. 

Their  clinical  history  is  a  matter  of  great  interest.     The  chief 
points  are  these :  They  occasionally  disseminate  in  the  adjacent  struc- 
s.     In  a  case  recorded  by  Shattock,  nodules  of  this  kind  were 
'ound  adherent  to  the  two  uj»per  ribs  in  a  woman,  aged  sixty,  who  died 
a  few  weeks  after  amputation  of  the  breast  for  the  primary  disease. 
Tljey  have  been   found  frequently  to  recur    locally   after  removal. 
This  is  known  to  have  happened  in  eight  out  of  my  eighteen  cases. 
The  atljacent  axillary  lymph  glands  are  occasionally  infected  by 
ese  neophisms.     This  occurred  in  five  rmt  of  my  eighteen  cases. 
To  account  for  the  comparative  rarity  of  lymph-gland  dissemina- 
tion, Labbeand  Coyne  have  i)ointed  out,  that  Imtw^eeu  the  proliferating 
e[)ithelial  zone  and  the  nearest  lymphatic  lacunap,  a  barrier  of  thick 
fibrous  tissue  exists,  which  must  be  overcome  before  the  cancer  cells 
Vol.  XVII  -r. 
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can  gain  entrance  into  the  lymphatica.  The  slowness  with  which  this 
is  effected  indieatea,  I  take  it,  tho  low  degree  of  malignancy  of  tli« 
new  growth,  rather  than  the  strength  of  the  intervening  barrier. 
These  neoplasms  somotinies  cause  general  systemic  dissemioation; 
my  list  comi»riae3  two  cases  of  this  kind. 

Tubular  cancer  supervenes  at  a  much  later  period  of  life  than  ril- 
loua  pai>illoma,  and  even  than  acinous  (alveolar)  cancer.  The  aver- 
age age  nf  ray  ctmes,  at  the  onset  of  the  disease,  waa  53.5  years;  the 
oldest,  65.5;  the  youngest,  40.  The  numbers  for  each  quinquennial 
period  were  as  follows :  40  to  45  years  in  4  cases ;  45  to  50  years  in  3 
cases ;  50  to  55  years  iu  2  cases ;  55  to  fiO  years  in  4  cases ;  60  to  65 
years  in  5  ca.sea ;  65  to  70  years  in  1  case. 

The  first  symiitom  of  the  disease  usually  is  the  presence  of  a  small 
tumor  in  the  central  part  of  the  breast,  l^eneath  the  nii>ple  or  amik 
The  HeroHanioas  discharges  from  the  nipple,  so  characteristic  of  vil- 
lous ])apilloina,  are  seldom  met  with. 

Tubular  cancers  increase  much  more  rapidly  than  villous  i>apil]o- 
mas ;  in  less  than  a  year  they  commonly  attain  the  size  of  a  hen's  eg^. 
Occasionally  they  burst  through  the  overlying  skin,  and  fungate.    In 
my  list  there  are  four  eases  (vf  this  form  of  cancer,  in  which  tumors 
had  been  present  for  long  periods,  viz.,  thirty -six,  eighteen,  fifteen, 
and  seven  years  respectively.     In  each  of  these  cases  a  small  tumor 
had  fxisted  for  Tiiost  of  tliia  time  — whose  increase  was  almost  imper- 
ct!i)tibk* — and  tliuu  during  the  last  few  years  it  had  rapidly  attained 
large  size.     There  are  several  facts  about  the  history  of  these  cases 
that  make  me  think  wo  have  here  to  do  with  tubular  cancer  super- 
vening on  villous  pai>illonia  of  many  years'  standing,  of  which  I  have 
met  with  a  typical  instance. 

The  Varteties  of  Utebine  Cancer. 

In  the  Jt/erns  three  varieties  of  cancer  may  be  recognized:  (1)  the 
fjlntfilithr,  which  arises  from  the  cylindrical  epithelium  of  the  glands 
I  if  tlie  cenix  tir  of  the  cor]ms;  f2)  the  epidermoidal,  which  imseefrom 
the  I't'h?  of  the  epidermis  of  the  jiortio;  and  {^i)  the endf 4 ft^Uof,  which 
iiriHcs  from  the  intima  of  tho  lymphatics  or  blood-vessels,  or  from  the 
jTerithelium. 

Gfawiular  Cmu-er. 

Glandular  cancers  that  run  their  entire  course  within  a  year,  I 
reckon  as  of  the  acnie  variety.  Such  cases  are  by  no  means  rare;  of 
my  00  nteriiio  cancers,  24  were  acuto,  or  2G.6  ]»er  cent.,  whereas  only 
]."r.f>  jirr  cent,  ol'  my  mammary  caucers  proved  fatal  within  this  brief 
period.     The   morphological   characteristics   of    such    growths   are 
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f-MlIlj  identical  with  those  of  the  ordinary  cylinder-celled  glandular 
oncer.     In  some  exceptional  crises,  however,  the  morbid  epithelial 
elementa,  instead  of  aasuining  the  typical  tulmlar  form,  have  been 
observed  to  be  irregularly  diffused  in  the  surrounding  stroma,  as  in 
certain  aciito  cases  of  mammary  cancer.     I  have  neeu  it  stated  that 
aterine  cancers  of  this  kind  are  commoueBt  in  young  wtjraeu  recently 
pi^jnant.     My  experience  givea  no  support  to  this  statement.     In 
not  a  single  one  of  my  acute  cases  did  the  disease  start  prior  to  the 
age  of  3(};  6  patients  were  over  40,  2  over  50,  and  1  was  GHh  years  old 
at  the  onset  of  the  disease.     In  none  of  my  cases  did  the  beginning 
of  the  disease  coincide  with  or  ooeur  stxin  after  parturition.     These 
facts  indicate  that  tlie  abiioriiudly  rajiid  progress   of  the  neoplasm 
depends  more  upon  the  intrinsic  properties  of  its  constituent  cells 
tknnpou  extraneous  influences.     The  most  rapidly  progressive  o^ise 
of  my  list  ran  its  entire  course  in  4.7  months,     Kiwisch  has  reported 
aoiastAnce  in  which  the  total  duration  was  only  5  weeks,  audLebert's 
ttcntest  case  died  within  3  mouths  from  the  date  of  enitbreak.     As  in 
the  corresponding  variety  of  mammary  cancer,  widespread  dissemina- 
tion often  ficcurs, 

Cftmtnr  casej*— that  is  to  say,  cases  in  which  the  total  duration  of 
tlie  disease  exceeds  three  years — are  rarer  than  acute  nnes.  Of  ray 
^ uterine  cases,  15,  or  16.6  per  cent.,  were  of  this  kiud.  In  3  the 
total  duration  of  life  pxceetled  7  y^ars.  My  most  chronic  case  lasted 
^ver  1\  years,  when  the  patient,  aged  52,  died  .suddenly  from  the 
IjorHting  of  a  pyonejihrosis  into  the  peritoufal  cavity.  The  struc- 
■^nral  characteristics  ^)f  these  chronic  growths  difff^red  in  no  respect 
from  those  of  the  ordinary  cylinder-celled  gluiidular  cancers.  The 
average  age  of  the  patients  was  51  yeai-s;  that  for  uterine  cancer  in 
^'flneral  is  only  44  years.  F.  Barker  has  re[iorted  an  instance  of 
uterine  cancer  in  which  the  disea.se  lasted  for  11  years. 

CoUoid  Ciincer  of  the  uterus  is  an  excendingly  rare  affliction.  I 
bave  elsewhere  given  an  account  of  the  only  case  of  tlni  kind  I  have 
ever  met  with.  In  his  luontvgraph  on  neoiilasais  of  the  cervical  i>art 
of  the  uterus  Amauu  describes  only  a  siuglo  uterine  <-aHe.  Menge 
has  since  reported  another  exani[ile.  Wagner  and  LeU-rt  have  both 
met  with  the  dinease.  In  my  casw  it  seems  probablo  that  the  disease 
arose  from  "  rests"  of  the  rectal  mucosa,  em  I  tedded  in  an  adjacent 
myoma  of  the  uterus ;  other  eases  probably  fuise  fr«  nji  o\arian  "  rests. " 
I  doubt  whether  primary  colloid  <'ancer  of  the  uterus  ever  occurs 
otherwise  than  in  connection  with  aberrant  elements  of  this  kind. 

Primary  i»ehn€tf{e  nei>lasiuH  ttt  the  uteni«  are  <>l  txtreino  raritw 
Whitridge  Williams,  writing  in  1H*.I4,  could  cite  only  four  instances, 
most  oases  arising  from  the  portio. 
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Epiderfnoidal  Cancer. 

Certain  epidermoidal-celled  cancers  of  the  portio  oocasioDfiUy  gire 
riae  to  very  chronic,  shallow  forms  of  ulceration  that  have  been  de- 
scribed by  STich  names  aa  "corroding  ulcer,"  "ulcus  rotundum  sim- 
plex," "ulcua  serpigiuoflum,"  etc. 

Such  iilcerg  have  sliglitly  raised,  sharply  cut,  sinuous  edges,  witli 
a  compivnitivel}'  smooth  base,  irregularly  studded  with  small,  imper- 
fectly formed  ^granulations  which  in  plat-ea  have  a  florid  and  alwrst 
healthy  ajipearance.  A  thin  parchmeut-like  layer  of  caLcennw 
growth  j^onerally  underlies  the  aflfectetl  area,  which  consists  of  solid 
ingrowths  of  epidermoidiil  cells  devoid  of  "  nests."  lu  a  case  of  this 
kind  that  I  investigated,  the  disease  differed  in  no  essential  feature 
from  "rodent  ul("^r." 

The  term  "  corroding  ulcer"  was  first  applied  to  chronic  ulceratiTO 
disease  of  the  oa  uteri  by  the  brothers  Clarke,  who  first  clearly  recog- 
nized the  condition.  They  thus  designated  a  slowly  spreading, 
superficial  form  of  intractable  idceration,  which  gradually  iuvoke<l 
the  whole  portio,  and  eventually  destroyed  it.  The  duratioa  of  the 
disease  is  often  ten  years  or  upwards,  and  the  patients  aflFected  are 
generally  over  forty ;  thus  in  its  clinical  iisi>ect  it  precisely  resemble 
"  rodent  ulcer  " ;  but  no  anatomical  sigua  of  cancer  were  noticeable  in 
connection  with  it.  Very  few  specimens  of  this  rare  affection  have 
hithertft  boeu  submitted  to  careful  liistological  examination;  in  » 
typical  exuuiple  recordeil  by  J.  I'^'illiams  no  cancer  structures  were 
detected.  Too  much  importance  need  uot  be  attached  to  a  fet 
negative  indications  of  this  kind,  since  the  epithelial  elements  in 
rodent  iik-i-r  nre  nften  scanty  and  the  small  round-celled  infiltration 
is  very  abundant ;  hence,  long  after  Jacob  had  differentiated  "  rodent 
ulcer"  as  a  clinical  entity,  it  wjis  uevertheleas  classed  as  a  non- 
caucerons  dineane.  llnreover,  instances  of  tuberculous  ulceration  of 
the  uterus,  especially  those  of  the  lupoid  type,  have  no  doubt  often 
K^en  described  fts  "corroding  ulcer."  As  to  whether  any  form  of 
uleeriitive  disease  answering  to  the  description  of  "  corroding  uloei" 
ever  occurs  in  the  utenis,  as  a  consequence  of  local  malnutrition  de- 
pendent upon  oblitenitive  arteriti-»4,  etc.— as  Beuttner,  J.  Wilhams, 
and  others  maintain — I  am  certuiuly  sceptical. 

Endothelial  Cniicer, 

Only  a  very  few  instances  of  uterine  endotheliomata  have  hitherto 

botm  recorded  (Bnietz,  Amauu,  and  others).  They  are  very  prono 
ti>  dissiMuiiiato.  lu  Braetz's  case,  the  disease  presented  as  a  bleeding, 
pnpilliited  tumor,  projecting  frnni  the  jiosterior  lip  of  the  os  uteri. 
tlio  patient  lieing  a  girl  of  eighteen. 
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Cure. 

Cancerous  oeoplasms,  odcq  formed,  live  and  are  nourished  like 
Doinnal  i)Hrts  of  the  body  ;  yf?t  tliey,  in  return  for  the  uutriraent  thus 
Bta,x>[tlied,  ("oiitributo  iiotbiii^  wi^rxicejible.  NeiTPileKuS.,  functionlesB, 
acid  redundant,  their  relationship  to  the  rest  of  the  organisra  differs 
bo.^  little  from  that  of  panu^itinm. 

The  biology  f»f  cancers,  like  that  of  normal  parts,  is  conditioned 
mainly  by  the  inherent  iiroperties  of  their  constituent  cells,  and,  in 
a  leas  degree,  by  their  blood  supjJy.  Hence  the  Kame  elementary 
p^'^ological  diKturbancert  may  be  witnessed  in  them  as  in  the  aflected 
|>^»t  itself — e.g.,  congestion,  iniiammation,  suppuration,  gangrene, 
oJ.<3eration,  and  the  degenerative  mc Uiunjrivhoses.  That  long-continued 
*ti.gmentatiou  of  the  bluod  h.U](ply  may  accelerate  the  grfrnth  of  cancers, 
^**<i  diminished  blood  supply  retjird  it,  is,  I  think,  indisputable, 
^-^'^fc^ea  of  marked  exacerbation  of  mammary  cancel's,  consequent 
*•**■  pregnancy,  triiumabi,  ami  various  irritants,  are  examples  of  the 
'*^*mer  effect;  while  many  very  chronic  forms  of  the  disease  are 
f*^"ohably  largely  d*'[»entlent  upon  the  latter.  I  am,  however,  far  from 
^*^lieving  that  most  of  tlie  striking  irregularitif  h  in  the  rate  of  growth 
^^  cancers  can  be  accounted  for  by  circulatory  disturbances.  The 
*-*^herent  properties  of  the  neoplastic  cells  themhelvea  here  play  the 
*^«ding  part. 

The  most  frequent  anatomical  cause  of  congestion  and  in^ammation 
of  cjincers  is  obstruction  of  their  venous  circulation,  which,  as  I 
Wve  previously  mentioned,  so  often  hapiiens  during  the  process  of 
their  growth.  Cancers  are,  however,  less  fre<iuently  subject  to  acute 
inflammation  than  might  a  priori  be  expected.  When  this  does  occur, 
Dot  only  the  neoplasm  itself,  but  also  its  immetliato  Hurmundiuga  may 
be  affected.  Such  attackH,  which  are  mostly  of  weptic  origin,  often 
greatly  accelerate  the  progress  of  the  disease.  Subacute  inilammations 
are  commoner  than  the  acute  ones.  Cohnheim  believes  thnt  inflamma- 
tory conditions  of  the  surrounding  tissues  weaken  their  capiicity  for 
resistance,  and  so  favor  the  spread  of  the  disease.  Inflammation  of 
cancer  may  terminate  in  resolution,  supiniration,  or  gangrene. 
StippurtUion  is  rare,  but  it  undouljtedly  does  occur. 
Habermnas  relates  a  curious  ciisc*,  in  which  the  breast  v^as  ampu- 
tated for  a  tumor — accompanied  by  enlarged  axillary  glands — which 
was  believed  to  be  tulierculous.  On  examination  of  the  part,  after 
removal,  this  diagnosis  appeared  to  be  correct,  for  there  was  revealed 
a    pus-containing    cavity,    surroimiled    by    caseous-looking    mjvsses. 
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Histologjically  examined,  however^  these  proved  to  be  not  tnberculooa 
but  caucerouH. 

Groas  mentions  the  case  of  a  woman,  whose  breast  he  amputated 
for  a  cancerous  tumor  the  aize  of  a  hen'a  egg.  On  sectioo  of  the 
growth  after  removal,  he  found  in  it  an  abscess  full  of  greenish  puH. 

Mammarv  cancers  are  sometimes  found  associated  with  gakcto 
cele,  aa  in  cases  reported  hy  Wood  and  Villar. 

A  more  frequent  ending  than  suppuration  is  (/angrene.  Tlik  is 
generally  only  paHial  (necrosis);  but  exceptionally  the  whole  Deo- 
plasm  may  fall  iuto  a  state  of  slough,  as  in  cases  n-crtrded  by  Ifanii, 
Broca,  ami  Warreu.  ITlcerated  cancers  are  more  prone  to  gangrene 
than  t)therH.  Hoiiietimes  the  sphaceluH  is  determined  by  injury;  but 
usually  there  is  do  obvious  cause.  Obliteration  of  the  veins  bits 
chief  determining  factor;  hence  it  is  generally  of  the  moist  kind,  Itot 
tlie  <lry  form  is  not  unknown.  Gangrene  is  always  a  li armful  com- 
plication; severe  local  inflammation  and  paiu  attend  it,  togetherwitli 
profuse  fetid  discharge,  pyrt^xia,  and  much  constitutioual  dinturli- 
atiee;  and  the  daiigc^r  from  sepsis  is  very  great.  Gangrene  maybe 
followed  by  abnost  complete  cicatrization ;  but,  as  the  di.He.ase  is  never 
entirely  destroyed,  recurrence  is  inevitable — at  any  rate,  I  cannot  cite 
a  single  instance  of  cure  by  gangrene. 

I  am  indebted  t<}  Dr.  Kichmond,  of  Warrington,  for  the  follnwinn 
account  of  a  case  in  which  a  cancerous  breast  separated  by  sltrngliiDjiT 
coosefiueut  on  erysipelas: 

A  single  woman,  aged  4/5,  had  scirrhous  cancer  of  the  left  hTea-'^t 
and  cancerous  glaod^^  in  the  axilla.  While  waiting  for  extirpation,  t^ 
sharp  attack  of  erysiiielas  supervened,  involving  the  diseased  mam- 
ma, etc.  In  conseijueuco  of  this,  the  diseased  breast  sloughed  cIpm 
away,  Inaving  a  healthy  grHuulating  surface  which  rapidly  cicatrixeil. 
There  was  no  return  ftf  the  disease  in  this  locality,  but  the  untl^- 
Htro\'ed  jjart  in  tlie  axilla  spread  rapidly,  and  the  patient  died  sotm 
afterwards,  with  symptoms  of  internal  dissemination. 

Billroth  has  reported  an  instance  in  which  a  mammary  cancer  o( 
seven  years'  dnration,  and  the  size  of  an  apple,  exfoliated  spoutiuit^ 
ously  hy  dry  gangrene,  the  wound  cicatrizing  rapidly,  ^^^len  shown 
at  the  Berlin  Mt^dii-al  Society,  shortly  afterwards,  the  cicatrix  was 
quite  sound,  but  its  edges  were  raised  and  hard. 

Like  their  i>hysiological  prototypes  of  the  mamma,  sebaceous 
glands,  and  epidern^is,  the  cells  ot  breast  cancers  are  Hhort-livFHl. 
Hardly  ever  can  one  examine  a  cancerous  tumor  without  diseoveriug 
some  of  its  cells  iuf'fffif  ckffejteratitnt^  and  this  eventually  end.s  in 
their  ("oinitlete  disintegration.  Such  conditions  have  little  or  nothing 
to  do  with  circulatory  <listnrlmnces;  they  occur  aa  regular  stages  in 
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tlip  Kolntion  of  the  disease,  owing  to  molecular  changes  inherent  to 

tJip tells  themselves.     To  this  oause  we  must  attribute  the  tendency 

<jf  luamniHry  cancers  to  spontaneouH  nfcenition,  at  a  certaiu  stage  of 

tiieir  development;  which  may  begin,  as  Hunter  pointed  out,  either 

sajterficially  or  deeply.     In    the  former  circumstance  the  growing 

tumor  l>ecomes  adherent  to  the  overlying  skiji,  which  gets  thinned 

ADti  escoriated,  and  eventually  yields,  leaving  the  surface  of  the  neo- 

jilasm  exposed,  and  this  cou8e«)uently  ulcerates;  in  the  latter,   tho 

changes  leailing  to  ulceration  Iw^gin  in  the  substance  of  tho  neoplasm, 

and  t)i>eu  outwards.     Ulceration  once  stjirted  usimlly  tends  to  spread 

indefinitely  ;  yet  a  cancerous  neoplasm  is  never  completely  destroyed 

in  this  way,  for  the  disease  progresses  faster  than  the  ulcerative  jiroc- 

ess.     Many  mammary  cancers  never  ulcerate;  this  was  the  ea,se  in 

twelve  of  tJie  forty-three  fat^l  cjises  under  my  observation,     l.lcera- 

tion  rarely  supervenes  until  a  comparatively  advanced  stage  of  the 

disease. 

The  ti/picnf  tthrf  of  mammarj'  cancer  presents  as  an  irregularly 
rounded,  excavated,  crater-like  cavity,  wdth  haril,  raised,  swollen, 
craggj'  edges,  which  are  usually  everted;  and  to  these  edges  the  sur- 
rouDding  skin  is  always  adherent.  Dirty  yellowish,  shmghy  shreds 
cover  its  surface;  beneath  which  are  uudulatiug  projectioius  of  the 
underlying  denuded  ueoplasra,  ctjvered  liere  and  there  with  areas  of 
ill-formed  granulations.  The  ulcer  is  obviously  scoojied  out  of  the 
subjacent  cancerous  growth,  hence  its  hardness;  hence  also  its  inti- 
mate adhesions  with  adjacent  structureH.  Fn  ttii  thii  uh-er  there  exudes 
a  thin,  acrid,  dirty  yellowish  ichor,  which  is  often  blood-stained; 
it  has  a  iteculiar  penetrating  and  most  dLsagreeable  fetid  odor.  Its 
contact  with  the  surrounding  skin  often  causes  iutlarjiniation  and  even 
excoriation.  In  these  respects  it  differs  from  true  pus;  it  differs  also 
in  its  composition,  which,  among  other  things,  comprises  necrotic 
shretlrt  of  the  growth,  degenerated  neoj)lastic  cells,  li'Ucoc\  tes,  altered 
blood  corpuscles,  oil  globules,  granular  tl'hris,  ami  various  niit-ru- 
organisms.  Among  the  latter,  Tniinpp  has  met  with  a  peculiar 
fungus,  closely  resembling  aspergillus  niger,  but  muL-h  smaller;  and 
other  observers  have  found  various  blastomycetes  and  other  ndcroljes. 
Cancerous  ulcers  of  long  standing  often  present  (piite  a  different 
aspect  to  the  foregoing;  they  are  shallow,  with  slightly  raised  and 
sinuous  edges,  the  b^ise  comparatively  suiootli,  and  covered  with 
small  granulations,  which  in  places  have  a  florid  and  almost  healthy 
api>earance.  A  thin  ])archmeut-like  layer  of  indurated  cancerous 
tissue  underlies  the  whtde  affected  area,  and  oinds  it  to  the  subjacent 
structures.  Such  ulcers  not  infre<piently  cicatrice  more  or  less  ex- 
tenaively,  especially  at  those  spots  where  the  in'ogress  of  ulceration 
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haa  destroyed  the  subjacent  morbid  growth;  and  they  may  even 
remain  for  long  periods  in  a  non-progressive,  quiescent  state.  The 
conditions  underlying  these  favorable  changes  are  closely  allied  4o 
those  that  determine  the  so-called  atrophic  form  of  the  disease. 

Cancerous  ulcers  of  the  breitst  are  liable  to  bleed ;  but  they  seldom 
bleed  freoly,  and  tlio  hemorrhage  is  easily  arrested,  if  it  does  not 
ceaae  spontaneously,  as  is  usually  the  CAse.  The  only  really  danger- 
ous kind  of  hemorrhage  to  which  they  are  liable,  is  that  due  to  j-ier- 
fc)ration  of  small  arteries;  and  this  ia,  fortunately,  the  rarest  of  all. 
Nunn  has,  however,  reported  an  instance^  of  death  from  capillary 
hemorrhage,  which  he  explains  as  due  to  the  imr>overished  state  of 
the  blood  pre%'enting  coagulation. 

Various  forms  of  abnormal  yfj/ybn/wihoH  in  cancerous  tumors  arise 
in  connection  with  circulatory  disturbances,  influencing  the  metabol- 
ism of  their  cells.  Thus,  parts  where  growth  is  exceedingly  active, 
sometimes  exhibit  a  kind  of  local  adiposis;  that  is  to  say,  fat 
globules  are  sejjarated  and  deposited  in  them,  which  would  have  been 
nxidiKed  and  removed,  Imt  for  the  h»cal  supply  of  nutritive  materials 
being  in.  excess  of  metabolism. 

Lticalised  fatty  degenerations,  due  to  deficient  blootl  supply 
through  venous  congestion,  inflammation,  thrombosis,  arteritis,  etc., 
are  of  frequent  occurrence.  When  the  arteries  are  seriously  inter- 
fered with,  cousiderablo  areas  of  the  neoplasm  may  Iw  affected  in 
this  way.  In  Kuch  ra.Hes,  not  only  tlie  cells  but  the  stroma  also  may 
degenerate,  us  in  the  Sf>-called  li}xminfon8  cancer/i. 

In  like  innnuer  arisi?  the  areas  of  caseous  softening,  sometimes 
seen  irregularly  Hcattered  throughout  cancerous  tumors,  as  iu  the 
so-called  "casejiting  caucei-Ji,"  The  idti mate  fate  of  such  lesions  is 
chiefly  dei)endf'iit  u]M)n  tlic  subsequent  cellular  changes ;  if  th(>se  go 
on  to  complete  diHinlegnitiou,  l!ie  resulting  products  may  be  absorlied 
and  completely  disajipear,  rr  they  may  liquefy  and  form  cysts,  or 
caseate  and  evoutually  vvfu.  cretify. 

In  connecti«jn  with  finulatory  defects,  mention  must  be  made  of 
the  difTuse  overgro>vth  of  the  fatt\-  capsule  of  the  mamma  {caftfiular 
h'pomo),  which  orciisinnally  arcompanieH  cancer  of  tldj*  and  other 
organs,  when  the  peripheral  circulation  is  interfered  with  in  the  prog- 
ress of  the  disease. 

ErrJiifinnNc.s  antl  Ittmorrhtif/vs  into  the  subst-ance  of  mammary  can- 
cers are  not  very  ronimon.  Blood  thus  effused  may  l>o  completely 
alwiorVjed;  or,  this  Ix-iug  incomjdete,  the  residue  may  cretify  or  orig- 
inate a  cyst.  CvHtw  tliusA  arising  cun  generally  l»e  distiuguished  by 
their  yellowisli  lining  Tnenibrane  and  straw-colored  contents. 

Other  cysts  arise  iu  mammary  cancers,  owing  to  degenerative 
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ciuinges  affecting  tLeir  cellular  elements;  but  these  are  not  common, 
iuid  tbey  seldom  attain  large  size.  Owing  to  the  pniliferative  activity' 
of  the  epitlielia  lining  the  t-erniiuiil  glandular  Btructuies,  mucoid  paeu- 
do-8€cretiou  is  sometimcB  produced,  which  may  escape  from  the  mp- 
ple  or  acciiniidate  within  the  dilated  j^landnlar  structures,  and  ho  form 
cysts.  Cystfl  containiDg  lactescent  butter-like  or  cheesy  iiialters,  of 
galactocele  origin,  are  cK^casionally  found  asHCJciatod  with  mammary 
cancer.  Simple  involution  cysts  may  also  coexi.nt  with  it.  lutracys- 
tic  papillary  j^rowthi*  are,  however,  hanlly  ever  found  in  nssotiatiou 
^th  aciuouH  mammary  cancer.  The  Bo-cjdled  "  hemorrhaj^ic  canceiH" 
are  not  of  the  acinous  variety ;  they  are  either  tuliular  duct  cancers 
ur  villous  papillomas:  the  jiseudo-alveolar  appearances  often  notice- 
able on  histological  examination,  when  closely  stadied,  are  vfry 
different  from  the  alveoli  of  acinous  cancer. 

Coicijirntion  and  ossijivafion   of  the  stromaj   as  previously    meu- 
tiouetl,  occaaionally  occur. 

Tlie  changes  produced  in  mammary  cancers  by  the  r<Jhu<?,  myx- 
"uiniouSt  and  atrophic  metamorphoses,  constitute  special  vari(?tie8  of 
^e  disease. 

I  have  before  mentioned  that  the  chnrarteriHtic  feature  of  cancer 
is  its  tendency  to  persist  iudf finitely,  and  to  increa.sB  cnntiuu<>u.Hly. 
Yet  indicationa  are  not  wanting;  of  occasional  apontaneoua  refordafiuti 
and  arrest  of  the  disease,  iiud  even  of  its  nfnuji'emvm ;  hut  I  cannot 
cite  a  single  instance  of  its  complete  spontjinenufl  cure.  Nevc^rthp- 
less,  in  face  of  the  following  facts,  I  think  it  would  be  rash  altogether 
to  deny  the  ]iosHibility  of  such  a  fortunate  occurrence;  for,  uuder 
certain  circumstances,  the  nutrition  of  cancer  cells  maj'  be  so  far 
arrested  aa  to  lead  to  their  complete  destruction  by  disintegration. 
The  extreme  chronicity  of  certain  cases  of  acinous  ninmmary  cancer 
shows  that  the  increase  of  the  dispase  may  sometimes  be  so  exc<^*  il- 
ingly  slow  as  hardly  to  be  Appreciable.  Instances  rjf  this  kiud  are 
of  more  frefpient  occurrence  than  is  generally  believed ;  ami,  what  is 
still  leas  appreciated,  is  that  the  great  majority  of  suc-li  ca.si'S  are 
morphologically  indistinguishable  from  ordinary  acinous  cancer 
fscirrhus),  bfing  neither  of  the  atroj>hic  nor  of  the  coIh>id  variety, 
although  both  atrophic  and  colloid  cancers  exliibit  in  a  high  degree 
the  tendency  to  chronicity. 

Several  examples  have  also  l>een  recorded  of  actively  jirogi'essive 
scirrhous  cancers— even  when  ulcerated — luiving  subspcpiently  sub- 
siiled  into  (juiescent,  non-progressive  states,  witli  eventua!  great  dim- 
inution in  size.  Nutritive  failure  leading  to  degenerative  changes 
in  the  ceiustituent  cells  of  the  neoidasri],  and  so  eventually  to  their 
complete  destniction  by  disintegration,  seeias  to  bo  a  factor  in  many 
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cases ;  but  it  is  probably  seldom  the  chief  one.    The  following  are 
some  of  the  best  examplee  of  this  fiealing  tendency  kDown  to  iiie : 

Case  I.— Ib  a  case  reported  by  Haichinson,  the  whole  of  the  right 
mammary  region  was  occapied  by  a  thin,  smooth,  parchment-like, 
glossy  HL'ar»  which  eitended  backwartls  beyond  the  midaidilarv  liue; 
its  etlge  beinf^  slightly  elevated,  hard,  and  sinuous,  like  that  of  itjdeflt 
ulcer.  Near  this  large  scar-like  area  were  sereral  small,  isolated 
[>at€he8  of  similar  appearance.  The  left  mammary-  region  was 
affected  in  the  same  way.  Near  the  anterior  border  of  the  left  aiilla 
was  a  Huljcutaneons  nodule,  the  size  of  a  hazelnut.  This  was  the 
only  Hituatinn  in  which  the  growth  had  any  thickness.  Nowhere  wa* 
tliere  even  a  triice  of  uleeratioD.  There  were  a  few  hiod  glands  io 
eat'h  axilla,  none  of  them  larger  than  ho^se-beans. 

Thei  (liHeiLsa  began  as  a  lianl  tumor  in  the  right  breast  thirteen 
years  ago,  and  it  only  Biibfiequently  invaded  the  left  breast.     Never  at 
any  stiige  hud  it  ulcf  rated.     The  patient  consulted  Mr.  flutchinson  on 
iKrconiit  nf  imlinouary  complication  of  recent  development,  whicli  waa 
thought  to  lie  due  to  fluid  in  the  right  pleura.     After  the  chest  had 
Ih'pu  tajtfM'd  HPveral  timPH  without  any  fluid  being  discovered,  it  be- 
ciLitui  f'vidt'tit  that  the  dulness  wan  due  to  intrathoracic  solid  growth. 
Tlie  patient  died  about  two  mouths  later  from  this  cAUse;  but  there 
was  no  necropsy. 

Case  II. — A  Iiealthy-looking,  childless,  married  woman,  aged  33, 
uuder  Bryant's  care,  had  an  ulcerated  cancerous  tumor  of  tlie  ri^jht 
brojtst,  f  if  8t(fuy  hardness,  and  firmly  fis.ed  to  the  j>eetoral  muscle.  The 
tumor  witH  first  noticed  six  yeare  ago ;  and  ulceration  began  four  years 
iigo.  The  ulcer  was  the  size  of  the  palm  of  the  hand — its  edges  were 
noduliir  and  crninl)ly.  The  axillary  glands  were  eiilai^ed  and  hard. 
()p<'iiiliv*^  iiiterfereuco  was  declined.  Fifteen  months  later  the  tumor 
w;iH  iibviausly  Hrufiller  uud  harder;  and  several  pieces — the  size  of 
imts— )ia*l  shed  fmin  its  edge.  Six  months  later  it  had  still  further 
diminished,  and  nivu-li  <A  the  original  tumor  had  crumbled  away. 
Sniu<!  discrete  cHnceroiiH  tubercles  now  appeared  in  the  adjacent  skin 
nver  tlje  Hternuin.  In  the  course  of  the  nest  year  tho  tumor  continued 
to  cnntiiu't  .ind  tu  throw  ufT"  pieccH.  The  cutaneous  tubercles  notably 
diniinislHMl,  and  the  axillary  glands  got  smaller  and  harder.  Two 
years  litter  tlj<')  ulrer  had  almost  eomidetely  cicatrized— a  puckeretl 
linear  Hear  was  all  that  rciuaimHl,  in  which  were  a  few  small  hard 
noduh's.  The  tubercles  in  the  adjacent  skin  had  completely  di.sajv 
peared.  A  year  later  all  that  remained  of  the  original  disea.se  was  a 
siiiglf*  nr>du]e,  the  hv/.o.  of  ji  hazelnut,  in  the  scar.  The  axillary  ghiuds 
wei'j^  hanlly  ])er(ei>tible.  The  patient's  general  health  was  unim- 
paired. ( >n<^  and  a  half  years  later  she  again  came  under  observation ; 
during  this  iiit^^rval  Hevcral  fresh  tubercles  had  appeared  in  the  skin 
near  the  ci^-atrix,  and  had  BVibsefpiently  disappeared,  so  that  only 
twtt  Huiall  oiieH  now  remained.  The  ]>atient  considered  herself  tpiite 
well.  Sln»  <lir'd  five  and  a  half  .%ears  later  of  some  |mlmontvry  com- 
pJicution,  wilhnut  any  obvious  increase  <tf  the  hx-al  disease  bavin^ 
taken  place.  Attngether  the  disea.se  had  lasted  for  nearly  uineteen 
years. 
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Tlie  two  following  somewhat  similar  cases,  by  Broca,  are  also  of 
much  interest: 

Case  HI. — A  woman,  aged  69,  died  in  hoBpital  with  second- 
ary cancer  of  the  liver,  SLe  was  admitted  with  extensive  chrtjuic 
ulceration  of  the  mammary  region,  which  had  supeiTf  ued  on  hard 
cancer  of  the  breast  of  many  years'  ihiration.  The  ulcer  was  Hhalhjw; 
its  edges  were  but  slightly  raised,  and  it  had  commenced  to  cicatrize 
in  several  plaices.  On  micoscopical  examinatiou  of  the  part  after  death 
it  was  found  that  the  whole  of  the  cancerous  growth  had  Ijeeu  de- 
stroyed by  ulceration,  except  a  single  nodule,  the  size  of  a  hfizelnut, 
near  the  centre  of  the  ulcer. 

Case  IV. — A  lady,  when  first  seen,  had  an  irregular  scar  in 
the  mammai-y  region,  in  connection  with  which  there  was  a  small 
liard  cancerous  nodule  of  some  mouths'  growth.  She  said  that  fifteen 
years  previously  she  first  noticed  a  tumor  in  her  brpast,  whicli  subse- 
quently ulcerated,  and  after  a  time  healetl  up  without  any  ojtenitiou 
ever  having  been  done.  Some  time  afterwards,  howt-ver,  a  fresh 
l^rowth  apjieared  in  the  cicatrix,  which  hiter  on  uh'(>ratt'd,  l>ut  again 
the  ulcer  healed  apontaneou8l\',  after  which  the  itreweut  recurrence 
set  in.  She  refused  operative  treatment.  The  disease  Hubseciueutiy 
|)rogres8ed  so  rapidly  that  slie  died  of  it  a  few  mouths  later. 

Some  instances  of  retrogression  of  the  local  disease,  as  in  the  two 
following  ca-ses  by  Billroth  autl  Walshe,  ctyiucidi^  witli  its  outbreak  in 
remote  parts  of  the  lx)dy.  These  seem  greatly  to  have  ini[)resBtH]  tiie 
old  surgeons,  who  erroneously  regarded  them  as  true  metastaBes, 
which  term  they  henceforth  applied  to  all  systemic  dissomiuatious. 

Case  V.— A  woman,  aged  4(),  hiwl  an  infiltrating  cancprous  tumor 
of  the  left  breast,  the  size  «f  an  api)le,  but  refust'd  opyratiou.  One 
year  later  she  again  came  under  treatment  witli  fKirapligia  due  to 
dissemination  of  the  disease  iu  the  vertebric.  The  fornipr  tiimnr  with 
its  surrounding  infiltration  liad  i'ompletely  diwappeared ;  in  itH  place 
nothing  remained  but  a  ilat,  indurated,  sui>erticial  scar,  which  was 
slightly  excoriated. 

Case  VI. — A  very  cachectic  woman,  with  non-ulcerated,  liard  can- 
cer of  the  breast  of  two  years'  duration,  was  sei?:ed  with  vinlent 
cephalalgia,  followed  by  apoplectic  Hvm])tonis  with  hemiplegia.  At 
about  the  time  of  this  attiick  the  mammary  tunjor  imtably  <lir!iin- 
ished;  and  when  she  died,  ten  weekw  lat<^r,  it  iiad  aluHwt  cnmplrtply 
diHa]>peareil,  The  necropsy  revealetl  a  caiicpr<"ius  tuuii«r  the  si/e  (ff  n 
nut  iu  the  brain. 

In  the  nest  case,  by  Paget,  subsidence  of  tin*  cancerous  disease 
coincided  with  the  active  progress  of  pulmonary  tuluTclc. 

Case  VII.  —The  patient  was  only  25  years  old,  yet  she  had  a  large, 
hard  cancerous  tumor  of  the  breast.  The  diRoaHe  had  progressed  very 
rapidly,  its  total  duration  being  only  three  nmnths.  Tin*  overlying 
skin  and  nipple  were  invaded.  The  axillary  glamln  were  eiilargeil  and 
hard.     The  breast  was  amputated,  when  the  swelling  of  the  axillary 
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gliiuds  subsided.    Six  inontha  after  this  operation  there  was  reci^c:^- 
rence  in  the  mammary  region  auil  in  the  axiUa,     In  the  former  eitt^c^- 
tion  the  cliaease  made  rapid  progress ;  numerous  tubercles  formed         ^ 
ifcs  vicinity,  which  coale-sced  and  eventually  ulcerated.     Tlius  it  p^*^**" 
greased  for  a  year  when  the  ulcer  began  to  cicatrize,  and   in    ^t-*^ 
course  of  six  months  it  had  almost  completely  healed.     The  axilli*-  ■*•, 
disease  also  subsided,  one  hard  lump  alone  remaining  of  what  1 »  ^*  . 
been  a  large  chister  of  hard  glands.     Meanwhile,  however,  the  pati  ^^*- 
had  emaciated  and  lost  strength,  and  she  died  about  two  years  a^^    ^ 
the  operation,  and  six  months  after  the  eanc«r  had  so  nearly  he^d^^^'^^'^ 
of  tuberculosis  of  both  lungs.     On  careful  examination  of  the  ma.-  -*^, 
mary  region  after  death,  a  thin,  flattened,  uoiluJar  plaijue  of  extrenitS 
hard  and  dense  cancer,  was  found  beneath  the  old  scar,  binding  it 
the  pectoral  muscle.     In  the  axilla  was  a  single  hard  cancerous  glan. 
and  the  liver  contained  several  equally  hard  gi-owths. 

Sigg  and  others  have  met  with  similar  casea. 

Perrion  haa  seen  mammary  cancer  subside,  after  an  operation  fc^^ 
goitre,  followed  by  much  suppuration ;  and  Jahr  has  reported  regrt 
sion  of  mammary  sarcoma  after  ai-tificially  induced  delivery. 

Several  instances  of  these  "  retrogressing  cancers"  have  been 
ported  in  connection  with  the  uterus,  among  others  by  Senger,  Iloki 
tanHk\',  Klob,  and  Scauzoni,  but  no  well-substantiated  example  a:^ 
spontaneous  cure  is  known  to  me.     Rokitansky's  ca.se  of  allegetl  curF=^ 
by  Hlcnigliiug  and  ulceration,  with  the  subsequent  formation  of  a  fun- — 
uel-sha[)ed   scar,  is   by  no   means  con\'incing.     Teallier   haa    oftetv- 
nfi»ticed  retardation  of  uterine  cancer  during  lactation. 

Jn  rases  of  iutraalidominal  malignant  disease,  Bidwell  and  others 
have  observed  markeil  ameliorati4>n  after  simiile  exploratory-  lapa- 
rotomy. Beatson's  cases  of  regression  of  mammary  ciiucer  after 
oophorectomy,  evidenHy  Ijelnng  to  this  category.  Similai'  residts 
have  eimued  alter  thyroid  medication,  tuberculin  injections,  and  iu- 
jectiouH  with  the  toxins  of  erysipelas.  • 

Lastly,  it  remains  for  me  to  mention  that  in  the  penultimate  st<}ige 
of  thn  t'tLUccrous  cachexia  and  in  other  exhaustive  illnesses,  cancerous 
growths  often  become  stationary,  and  even  appear  to  wither  ard  dry 
ut)  Hliortlv  bhforH  dp,ath. 
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SYMPTOMATOLOGY  AND  TREATMENT. 


GENERAL   CONSIDERATIONS. 

Diagnosis. 

The  ability  to  diagnoAtieat©  inaliKnaiit  tumorB  cannot  1>r  fully 
•^Sijiiircd  from  books.  There  is  no  department  iu  Burgery  iu  w  bich 
laere  ia  gi-eater  need  of  large  clinical  experience  and  well-trained 
kower.s  of  oliHorvatioD.  Iu  ever}-  case  of  suspected  cancer  a  careful 
linical  liistory  shonld  l>e  obtaiued  before  attempting  any  diagncjais. 
This  Birapld  rule  will  enable  tlie  practitioner  to  avoid  msivy  errors  iu 
liagnosiB.  Tbere  are  some  fm-ts  in  the  cliiiicnl  liistory  whicli  are  of 
ijiecial  imijortance  antl  wbich  sboiild  stand  out  with  a  certain  degree 
Df  prominence,  Amon^  these  may  Ije  meutioued  hereditary  iuflu- 
?nce,  the  anatomical  situation  of  the  tumor,  its  duration,  and  the 
rai>idity  of  its  growth.  In  determining  the  duration  of  a  tumor,  one 
fthould  always  bear  iu  mind  tbnt  a  fre<|uent  source  of  error  is  due  to 
the  fact  that  the  tumor  has  ftfteu  existed  a  considerable  time  before  it 
was  first  noticed  Viy  the  patient.  The  [latieut  should  be  carefidly  ques- 
tionetl  aa  to  the  size  of  the  tumor  when  first  noticed.  By  comi>aring 
this  with  the  size  of  the  tumor  at  the  time  of  the  examination,  one  is 
able  to  determine  with  a  fair  degree  of  accuracy  its?  rai)idity  of  growtb. 
The  situation  of  the  tumor  ia  often  of  great  significance,  and  here  it 
is  important  to  study  not  only  the  anatomical  situatiftn  ;it  the  time  of 
ol)servatiou,  but  to  juake  careful  impiiry  in  regard  to  tlm  exact  place 
in  which  the  tumor  originated,  or  wjis  first  noticed.  Not  iufret|ueutly 
the  patient  consults  the  surgeon  for  a  tumor  <tf  the  neck,  and  only  by 
careful  imjuiry  d<^>es  ho  elicit  the  fact  that  a  small  wjirty  growth  or 
ulcerated  area  had  l)een  removed  from  the  liji  or  toi>;;ue.  Tlii.n  is 
a  most  important  fact,  for  it  at  once  enables  him  t"  difFerentiate 
between  a  primary  lymphosarcoma  of  the  nock  and  a  secondary 
involvement  of  the  glands  after  a  ]>rimary  ejvithelitjma  of  tlie  lijj  or 
tougne.  I  was  once  called  to  see  a  large  fuugating  sannnia  in  the 
groin  which  was  supposed  to  be  a  primary  tumor.  The  ]>atient 
denied  ever  having  had  any  swelling  in  the  leg  or  font,  but  on  more 
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ciireful  inquiry  it  was  found  that,  about  two  jeore  belorp,  he  had 
a  small  ulcerated  area  ui>on  the  ball  of  hiH  foot  cHuned  by  iiritatiao 
from  a  projeeHn^'  uuil  in  the  Bhoe.  Thin  place  at  times  bMttnw  *{►  -^ 
pareiitly  healed  and  at  rather  tinien  diHohar^ed  hliKlitly;  an  isdonled 
area  aboiit  the  size  of  a  silver  quarter  remaiued.  but  gave  kucU  slii^lit 
symptoms  that  the  jmtieut  never  connected  it  with  the  '  '  '  in  tba 
^roiu.     He  soon  tiled  of  general  metastases,  aud  on  «  t»f  tht 

area  in  the  ball  of  the  foot  it  was  found  to  bo  a  pigmente«i 
the  startiup^-point  of  the  entire  trouble. 

The  rektidu  of  the  tumor  tn  the  surrounding  tiaaiies  is  a  ftotnl 
u|H)n  wliich  tr>o  much  stress  cannot  l>e  laid.  It  should  Im  lisoertaiiwd 
whether  it  is  adherent  to  the  Ixmy  struotun^s,  to  the  moAclefl,  imd 
esjiecially  to  the  overlying  skin. 

Tlie  size  of  a  tumor  aud  with  this  the  rapidity  of  growth  will  ol 
throw  im^jortant  light  UfM^u  the  diagnosis.      Pain  aud  tei 
though  not  so  imi>ortant  as  many  writers  would  havo  ua 
should,  however,  never  l>e  forgotten.     While  in  many  eaaea  of  matii^ 
tuiut  diseiuse,   especially   in  its  early  stages,  pain  may  be  aiitirelj 
absent,  there  are  often   cases  iu  which,  although    preBeot  to  bol  a 
slight  degree,  its  peculiar  character  nevertheleas  ia  alnio^i  |i«lfao^ 
nomonic.     In  the  larger  proportion  of  cases,  however,  the  elwnani 
paiu  is  of  such  umjertaiu  vulue  that  great  weight  cannot  bo 
to  it.    Seuu  states  tliat  sarcoma  as  a  rule  cnnaoa  Ima  pain  than  CBr> 
ciuoma,  aud  ho  believes  that  "  adenoma  of  the  breast  canaea  mora  tof- 
fering  than  does  carcinoma  in  the  same  organ  and  of  thn  aame  aiaa.*' 

Personally  I  woukl  regard  pain  as  of  greater  significance  iu  nvur- 
rent  cancer  than  in  {trimary  malignant  disease,  for  the  reason  thai  in 
many  cases  I  liave  seen  the  )>atieut  Inise  her  suspicion  of  a  r^carrraea 
upon  a  peculiar  "stinging"  paiu  with  whioh  she  had  lxK»aie  fMmflimr 
during  the  existence  of  the  primary  tumor,  and  in  every  ca«e  »}*r*^ 
witlmut  exception  the  subseiiueutt  history  has  shown  that  the  pik> 
tient's  suspicions  were  well  foundetl.     Even  when  the  fiatieut  doea 
not  suspect  a  retnirrence,  but  complains  of  these  peculiiir  paina, 
j>hysiciau  himself  shouUl  always  be  on  the  lookout  for  a  reftORi 
should  insist  npou  the  importance  of  frequent  examinatious.     Sar- 
coma not  infretpiently  may  reach  an  advanced  stage  with  litUe  or 
no  [laiu.     Ou  the  other  hand,  depeuiUng  largely  upon  the  aantomi* 
cal  situation,  it  may  l>e  the  most  painful  of  tumors.     I  havo  neirer 
seen  any  carcinoma  so  jiainful  as  a  sarcoma  of  the  vertebra  or  uf  the 
orbit. 

TeivdernesH. — In  tenderness  we  have  a  moet  important  di 
sign.     This  alone,  in  many  casee,  will  enable  us  to  diati 
malignant  tumor  from  an  inflammatory  swelling.     While  moei 
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naot  tumors  probably  have  a  slight  tle|u;ree  of  tendemeaa,  yet,  as  com- 
puie*.]  with  iudummatory  Bwelling,  tenderDesa  may  be  said  to  be 
practically  abseut  in  most  malignaiit  tumoj-H, 

III  iiiakiug  the  dia^^unsis  of  inaligDant  tumor  the  idivHieiau  should 
not  only  obtain  a  careful  clinical  liistory  of  tlie  tumor,  but  a  clinical 
liiatorr  of  the  patient  liimaelf;  he  should  iuquire  into  his  general 
lieahh,  his  mode  of  livinf^:,  hia  liabitH  of  life,  and  in  addition  to  this 
elioiikl  make  a  tliorough  physical  exnminatiou.      The  a^e  oi  the  pa- 
tient should  always  be  carefully  noted,  for  iu  many  caHes  this  aloue 
vill  either  rule  out  the  diagnosis  <»!  malignant  disease  or  render  it 
extremely  improbable.     The  general  appt'Mrauce  of  the  i^atiout,   in 
caaea  of  advanced  malignant  disease,  ia  oft^n  ^)f  considerable  diag- 
lostic  value,  although  when  tlie  disease  has  thus  ftir  advanced,  diag- 
uasis  ia  of  little  value  to  the  patient.     Loss  of  weight,  eBjjecially  if 
considerable  in  amount  and  constant^  is  of  much  signtficauce.     The 
iffifiortance  ttf  a  careful  fthysical  examination  of  not  only  the  locality 
of  the  tumor  but  of  the  entire  body  is  at  once  seen  when  the  question 
of  operative  treatuieut  is  considered.     Not  infrequputly  the  surgeon 
ia  consulted  with  reference  to  tlie  removal  of  a  tunior  of  moderate  sixe 
*ild,  frnni  locid  appearance,  entir»dy  removable  by  operation.     If  the 
Examination  bo  hurriedly  conducted  aud  the  general  physical  exami- 
tiationlje  overlooked,  the  operatrtai  va  ]ierformeil,  and  not  i]jfrcf]ueiitly 
It-  is  found  later  that  the  patient  waH  already  suffering  from  dei>oHits 
in  the  lung,  liver,  or  other  regions,  a  condition  which  woidd  have  l>cen 
l^vealed  by  a  careful  examiiiatinn  [trior  to  operation.     The  exaitjiua- 
tion  of  the  tumor  itself  should  be  coudm-tt-d  in  a  tlioroitgh,  systematic 
■^tay ;   its   color  should  bo  carefully   noted;   its   si/v,    whether  jto- 
tuberant  or  not;  the  condition  tif  the  overlying  skin,  whether  thick- 
ened and  adherent  to  tlie  tumor,  ("r  thinned  out  to  a  scrosa-liko  mem- 
V)raEie ;  whether  ulceration  be  present  or  not,  and  if  present,  the  si?.e 
ajid  character  <d  the  same,  as  well  an  the  amouid  and  charactt-r  of  the 
discharge;  the  jiresence  or  al)set]ce  of  induration  of  tlie  edges  should 
fijso  bo  noted.     As  regards  the  substtmcoof  the  tumor  itself,  one  should 
note  its  shaiie,  whether  sni<:)oth  and  symmetrical  or  irregular  with 
"nniiierourt  tuberosities.     It  should  be  vr-ry  carefully  examined  .-is  t  >  its 
consistence,  whether  it  be  firm  and  li.-ird  or  elastic  aud  semi-tlurtuuting. 
Of  all  methods  of  diagnosis,  pnljuition  ir  tactile  examination  i.-i  the 
most  impoi-tant;  l)y  means  of  this  we  are  enjible<l  to  deterniine  the 
consistence  of  the  tumru',  its  mobility,  its  relation  to  tho  surrounding 
tissues,  the  presence  or  absence  of  pulsation,  tejalerness,  crejtitation. 
Mobility  is  of  great  diagnostic  vrdue  and  \viU  oftentimes  enable  one 
to  tliflfereutiate  between  sarcoma  and  carcinoma,  or  carcinoma  and  a 
benign  tumor-     If  the  tumor  is  bonml  down  or  held  firmly  in  its 
YoL.  XVII.  -  2  r. 
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positioD,  this  point  will  have  due  weight  in  favor  of  the  diagnosis  of 
carciDoma,  and  If  carcinoma  the  extent  uf  these  adhesions  or  immo- 
bility will  be  an  important  factor  in  enabling  one  to  determine  the 
question  as  to  whether  the  tumor  can  be  successfully  removed  by 
operation  or,  if  inoperable,  the  probable  duration  of  the  disease. 

Prognosis. 

If  tlifi  diagnosis  of  cancer  has  been  made  the  question  that  con- 
fronts the  physician  is  whether  or  not  to  inform  the  patient  of  tht 
character  of  the  disease.     I  believe  that  in  most  instances  it  wiU 
prove  the  better  phiu  to  keep  the  truth  from  the  patient  or  at  least  to 
tell  the  patient  only  half  truths.     There  are  i>erson8,  no  donbt,  who 
insist  on  km  twiug  the  real  facts  and  who  would  probably  be  the  bette* 
for  being  t<»ld  them.     Yet  these  are  the  exceptions,     Ab  a  rule  if  th< 
patient  is  told  the  disease  is  cancer  as  soon  as  the  diagnosis  is  raad^ 
the  mental  dejireasiou  resnltiLig  will  not  only  hasten  death  but  wiL 
greatly  aj^^^'mvate  the  suffering  that  CfJraes  from  the  disease  itself. 

If  jm  ()[teraHfm  is  to  be  performed,  it  is  especially  desirable  to 
give  the  jjatieut  that  most  valuable  help  that  springs  from  the  hope 
and  belief  iu  a  fiual  cure,  and  if  we  first  state  that  the  trouble  is  can- 
cer, the  pnpular  ide.ns  as  to  the  incurability  of  cancer  are  so  well 
fixed  that  we  j-.t  once  destroy  all  lnr>pe  of  a  favorable  outcome. 

The  ueiirewt  friends  aud  relations  of  the  patient  should  always  be 
told  the  exact  cnnditirm :  u<)t  only  the  nature  of  the  disease  but  the 
dangers  attending  an  operation  and  the  chances  of  final  cure  in  the 
event  of  the  operation  proving  successful.  ^Iiat  has  been  said  about 
keeping  the  din^'uosis  from  the  patient  ap|)lies  more  especially  to  the 
early  stages  of  the  disease.  The  truth  always  or  nearly  always  comes 
to  the  ]>atient  iu  the  c<jurse  of  time,  but  so  slowly  and  impercejitibly 
tliat  the  "jar"  that  would  at  first  have  been  so  painful,  in  nearly  or 
entirely  lost.  The  rpiestion  is  always  asked,  How  long  will  the 
patient  live?  The  more  we  see  of  the  clinical  side  of  malignant  dis- 
ease the  more  giianled  will  be  our  answers.  I  have  knowu  a  patient 
with  cancer  oi  the  breast  of  two  years'  duration,  and  at  that  time  con- 
sidered inoperablt',  live  eight  years.  There  are,  however,  certain 
geueral  considerations  that  servo  to  help  us  in  estimating  the  duration 
of  life.  First  fiinong  these  should  be  raentioneil  hx^ality.  A  malig- 
nant tumor  situated  iu  a  highly  vascular  region,  ejj.,  the  tonsil  or 
tongue,  will  almost  certainly  destroy  life  iu  a  comparatively  short 
time,  often  less  than  a  year  and  Beklom  longer  than  two. 

While  a  superficial  epithelioma  of  the  face  may  increase  so  slowly 
that  the  fatal  i.saue  is  postponed  for  twenty  or  thirty  years,  cancer  of 
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tlie  orbit  is  almu^lb  always  speedily  fatal,  and  the  same  is  true  of  jieri- 
oeteal  sarcomata  of  the  long  bones. 

Much  knowledge  as  to  tlie  future  course  of  the  disease  may  be 
gained  from  a  careful  study  of  the  jirevious  history,  the  rate  of  prog- 
ress, and  the  presence  or  absence  of  early  glaudular  involvement. 

The  age  of  the  patient  has  a  mont  iiuiKirLiut  bearing  upon  the 
prognosis.  It  may  be  stated  as  a  general  rule:  the  younger  the  pa- 
ti«ntj  especially  if  the  tumor  be  carcinoma,  the  more  ra[»id  the  course. 
If  the  patient  be  l)eyfi'nd  seventy  years  of  age,  the  progress  may  be 
woeedingly  slow,  I  once  had  uuder  my  care  at  the  New  York  Cancer 
Hospital  a  woman  aged  ninety-four  years  with  a  cancer  of  the  breast 
iif  eight  wears'  duration.  I  watched  the  tumor  for  nearly  two  years 
and  its  change  in  size  was  hardly  perceptible.  The  patient  herself 
suffered  little  in  general  health  and  seemed  quite  as  likely  to  die  from 
Some  other  trouble  or  from  old  age  as  from  the  cancer. 

The  early  involvement  of  the  lymphatics  of  the  skin  renders  the 
prognosis  much  worse.  The  i)reseuce  of  small  isolateil  dejiosits  in 
(he  skin  in  a  case  of  cancer  of  the  breast  is  evidence  that  operation 
will  be  of  little  avail  and  that  the  disease  will  progress  rai)idly. 

If  general  dissemination  has  already  occurred,  as  shown  by  nietaa- 
tjitic  deposits,  it  is  needless  to  say  the  prognosis  i^i  hopelessly  bad, 
and  no  treatment  other  than  palliative  is  to  be  considered. 

If  the  tumor  be  pigmented  (melanotiiO  the  jvrognosis  is  jilmrwt 
tilsolutely  bad,  there  being  very  few  cases  recorded  of  cure  of  melanotic 
neoplasms. 

Treatment. 

General  Theatment. 

It  would  be  of  little  interest  to  mention  tliH  various  drugs  that 
have  lieen  used  iu  the  treatment  of  cancer,  and  which  liad  Imh^u  sup- 
pt»sed  to  have  some  kiud  of  an  inhibitory  ai-tinu  upcm  the  disease. 
Most  of  these  remedies  have  !>een  in  favor  fur  a  time  and  then  have 
fallen  into  disrepute.  There  is  no  inherent  (tr  n-/triori  reason  why 
certain  drugs  should  not  have  a  retarding  iuflueuce  nf»ou  the  develo[)- 
ment  of  a  malignant  tumor,  especially  if  such  tuiunrs  Im  duo,  as  many 
of  us  l»elieve,  to  an  infectious  agent;  and  even  admitting  that  such  a 
medicinal  agent  has  not  yet  lieeu  found,  we  should  not  deny  the  pos- 
sibility of  its  eiisteuce  and  a.ssume  hlicIj  attitude  of  dogmatic  scepti- 
cism that  would  deny  it  a  fair  trial  if  discovered. 

Beun  states  that  "no  kind  of  internal  medication  has  any  influence 
whatever  in  limiting  tumor  growth,  much  h's.s  in  causing  the  disap- 
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pearance  of  a  tumor."    Tliis  statemeui,  while  tme  in  a  K^nenl 
ia  not  in  harmony  with  the  fact  that  there  are  woll-aathmati*; 
cases  of  sarcoma,  esi.>ecially  of  the  skiu,  in  which  the  disease  iuM 
clearly  retarded  by  the  use  of  large  doses  of  arKenir;  And 
there  are  well-anthenticated  cases  of  not  only  sarcom*  bnt  of 
cinoma  tliat  have  shown  decided  improTenient  aoder  mereorMb 
the  i  ml  ides. 

Senn  explains  the  fact  that  mercnrial  iireparations  at  ooe  Ui 
enjoyed  such  favor  among  the  mf)8t  influential  pIiymiciaiiB  by  st 
that  "  gummatii  diagnoHed  as  cjircinoma  disappear^il  niMler  the 
ment,  aud  the  results  tlius  obtained  gave  the  remedy  its  great  repc 
tion."     To  my  raind  this  explanatiou  is  t<»o  snikf^rfifial,  and  m 
sufficient,  for  it  clearly  assumes  a  lack  of  clinical  knnwle<lge  of 
nant  disease  hardly  consistent  with  what  wo  know  of  the  leadifB 
the  profession  at  this  period. 

I  have  myself  seen  a  case  of  carcinoma  of  the  hreaat  ahow 
marked  improvement  under  mercurial  treatment  combinM  with  lar      ^e 
doses  of  the  iodide  nf  [K>ta.ssium  that  it  was  l)elie%'ed  in  \)o  a  tiinwjr"~"ol 
syphilitic  origin.     The  iiuprnvemcut  finally  ce^ised,  tho  tumor 
removed  and  proved  to  be  a  typical  carcinoma.     A  similar  action 
been  reported  incases  of  sarcoma;  I  have  observed  two  hucIi;  hei 
while  we  may  safely  say  that  up  to  the  present  time  we  know  of 
internal  remedy  that  will  cause  a  malignant  tnraor  to  disapi^Jir,  llw 
are  certain  things  that  occasionally  have  a  retiiniing  influenco  nji^— m 
the  growth  of  tlie  tumor.     Among  these  tilings  Hlionhl  Ix*  racntioaj^-^ 
arsenic,  mercury,  the  iodides,  and  possibly  protonuclein.     Tn«!  gn^^^at 
difficulty  in  estimating  tlie  true  value  of  any  me<liciDal  agent  a*^  ■ 
I>reveutive  against  recurrence  after  operation  is  that  it  is  im|»o»*ifc:al* 
for  one  observer  t«  treat  systematically  a  sufficiently  large  namhor      ^ 
cases  and  to  keep  them  under  obsen'ation  long  enough  to  permit  h"»™ 
to  draw  any  ponitive  conclusions.     It  is  impossible  to  r^'ttMnly  t  '*" 
defeat  by  combiiiiug  the  cases  of  a  number  of  men,  beoaose  no 
men  believe  in  auci  carry  out  the  same  after-treatment. 

Local  Treatmxmt. 

This  includes  Ixith  operative  treatment  and  removal  by 
electrolysis,  parenchymatous  injections,  grilvanopuucturft,  or  li|$atQl 
and  cutting  off  the  l>lc)od  sup]>ly-     Tlie  injection  f)f  ttixins  prodi 
b)th  a  hx\d  and  systemic  action,  but  is  of  value  rhi»^tly  in 
and  is  referred  to  at  length  in  the  article  on  tlnit  subject 
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Ligature  of  Arteries. 

Ligature  of  the  arteries  giving  nutrition  to  the  tumor  ia  aaid  to 
kre  beeu  introduced  by  Harvey  in  1051.  It  has  beeu  muoli  em- 
floyed  in  l>enign  tumora  of  tlie  thyroid.  Lit;ature  of  the  carotid  for 
malignant  tumors  of  the  pharynx  has  been  tried  in  many  cases,  but 
inmost  cases  with  temporary  benefit  only. 

K.  H.  M.  Dawbarii,  of  New  York,  has  originated   a  inetLod  of 

dealing  with  inoperable  malignant  tumors  in  regions  deriving  their 

Wood  siij>itly  from  the  external  carotid  arteries,  which  lie  designates 

an  "excision  of  the  external  eamtid  arteries,"     Attemi)ts  to  "starve" 

maligQant  tumors  by  cutting  oflF  the  arterial  supply  had  previously 

been  made,  but  never  systematically.     Four  year^  ago  J.  D.  Bryant, 

of  New  York,  reported  before  the  New  Y'ork  Surgical  Society  a  case  of 

inoperable  nasopharyngeal  sarcoma  which  apparently  disappeared 

aitt^r  Ugatiou  of  both  external  carotid  arteries,  the  patient  remaining 

Well  nearly  ten  years  afterwards. 

Brj'ant  tried  the  method  on  a  number  of  other  similar  cases, 
V>iit  the  results  were  always  confined  to  t^mjiorary  ahriukage  of  the 
tumor.  Dawbarn,  reasoning  frmn  tlaese  renulis  that  the  first  case 
was  successful  because  there  happened  to  be  present  in  this  case  poor 
auastomotic  connections,  and  that  the  other  cases  were  improved  at 
first,  but  later  became  worse  as  suou  as  anastomosis  developed,  con- 
ceived  the  idea  of  excisimj  the  carotids. 

In  a  recent  personal  communication  Dr.  Dawbarn  informs  me  he 
tas  carried  out  this  jintcedure  eleven  times:  in  five  patients  on  both 
sides  and  in  one  patient  on  one  side,  the  o[)posite  artery  in  this 
case  being  simply  tied.  He  classes  these,  correctly  I  think,  as 
eleven  operations.  Ligature  of  the  external  carotid  is  of  itself  a  dan- 
gerous operation  and  should  seldom  if  ever  lie  performed  on  both 
sides  on  the  same  day.  Much  less  should  double  excision  bo  per- 
formed. Two  other  operations  by  the  same  metliod  Iiave  been 
performed  by  Dr.  J.  Chalmers  Da  Costa,  of  Pliiladel(»hia.  Tim 
immediate  results  were  remarkably  good,  neither  patient  dying  from 
the  op>eration. 

The  mortality  following  simple  ligature  of  the  external  carotid  is 
BO  high  that  a  number  of  surgeons  who  were  accustonie<l  to  tie  it  jire- 
limiuary  to  extensive  operatioun  upim  the  t<msil  or  pliaryux  have 
abandoned  it.  Cheyne  lost  one  case  of  secondary  hemorrliago  on  the 
twenty-fifth  day  after  operation,  and  in  a  second  case  death  was  inili- 
rectly  duo  to  ligature  of  the  external  carotid. 

The  results  of  excision  of  the  carotid  certaiulv  would  seem  to 
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Bhow  that  Mb  ruGtbod  is  a  safer  procednre  tliau  simple  ligature,  ml 
if  aubaequent  cases  confirm  this  opinion,  we  undoubtetUy  Lave  in 
this  method  not  only  a  groat  aid  in  operations  iii)on  malignant  tumois 
in  this  locality,  but  we  have  an  increased  prospect  of  freedom  from 
recurrence. 

The  Jiual   rt'fitdtn   in   Dawbarn's  five  ciisea   are   umMertaiu  sinoe 
moat  of  them  are  comparatively  recent;  one  case  is  of  especial  in- 
terest and  importance.      The  patient  was  Buffering  from  a  rouinl- 
celled  sarcoma  of  the  nasopliaryux.     The  growth  was  considered  in- 
operable, and  the  mixed  toxins  of  erysipelas  and  bacillus  prodigioaus 
had  been  tried  Ubii^'^en  injc^ctions)  without  apparent  improvemeDt- 
Both  external  carotids  were  then  excised.      The  growths  atropkie»> 
strikingly'  afti'r  operation,  and  Dr.  Dawbarn  writes  that  "  the  patieU* 
is  still  living,  Bud  well  with  his  shrunken  growth  in  place."    Sucl»- 
a  result  as  this  certainly  ]iierits  further  trials  in  cases  of  malignan  '^ 
tumors  fed  by  the  external   carotid.      Dawbarn   believes  that  sucl^^ 
growths  cannot  bo  "starved"  by  merely  ligating  the  carotids,  inas-^ 
mnch  as  tlicre  are  twouty  different  ways  in  which  anastomosis  may 
occur  if  the  arteries  are  only  tied. 

The  terJinique  of  the  operation  is  as  follows:  "  Ligato  the  extemid 
carotid  just  above  its  origin.  Cut  just  alxjve,  and  seize  tho  cut  pr*>ii- 
mal  end  with  sttnit  urtcrv  foreei)S.  These  hold  the  vessel  as  a  handle 
throughout.  Worktug  ufiwards,  tie  off  between  two  ligatures  and 
divide  each  branch  as  roached.  When  the  ai*tery  at  length  disappears 
into  the  substance  <»f  the  parotid  gland,  use  gentle  traction  on  the 
artery  dowuwards,  while  sfrcfvfnutf  with  a  dressing  forco[is  a  x>asaage 
up  into  th<^  gland.  Avoid  the  kuife  here,  to  threaten  fat-ial  paralysis 
as  little  ns  imiy  be.  At  length  one  is  able  to  slip  a  single  ligature 
about  tlin  two  ti^rminal  branches  just  alx>ve  their  origin — the  iu- 
tornal  maxillarj-,  and  temporal — and  to  divide  the  end  of  the  external 
carotid." 

Parenchymatous  Injection. 

Many  substances  have  been  used  as  injections  for  the  purpose  of 
destroying  the  tumor  c<'lls.  Senn  points  out  that  the  use  of  coagu- 
lating substunccH  is  daiigPTous  especially  in  a  vascular  tumor,  on 
account  of  tin*  jxtssibility  <jf  embolism  from  a  detached  blood  cloi 
Carbolic  aciil,  perohloridi'i  of  iron,  nitrate  of  silver,  and  alcohol  have 
been  exteusivriy  used. 

The  treatiuput  of  caucer  by  {ujerfuius  of  aJvohitl  was  first  advocated 
by  Schwalbe  and  Hasse  in  1872  and  1873.  Hasse  de9cril>ed  his 
method  and  results  in  a  pappr  read  before  the  German  Surgical  Cou- 
gress  in  1896  (F(Vr/«»r".s  A,rhh\  18tU5,  Bd.  146,  S.  209).     Up  to  tliat 
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^me  be  had  treated  twenty  caaes  of  caucer  of  tbe  breast.     A  detailed 

»eix)rt  of  tbe  cases  is  not  given  nor  is  it  stated  how  long  tbe  patients 

xemainetl  well. 

Edwin  J,  Kuh,  of  Chicago,  ha.s  receutly  tried  Hasse's  method  in 

&  number  of  CMses  and  is  an  enthusiastic  believer  in  it.  Thus  far  he 
has  bad  but  one  successful  case,  and  this  onu  by  no  means  be  con- 
sidered one  of  detinito  cure.  This  ciise  was  a  cuucer  of  tbe  uiiso- 
jibarynx  (sarcoma)  considered  inoiierable.  Tbe  tumor  disapxJf^a-rcid 
under  tbe  alcohol  injections  in  tbe  spring  of  181*7,  the  case  being 
reiMjrted  in  the  Chicago  Mndtul  Jivrttfilcr,  April,  1897,  also  in  May, 
1896.  At  the  time  of  the  last  report  it  was  stated  that  in  November, 
1^7,  an  enlarged  gland  had  a]ii>eared  below  the  angle  of  the  jaw,  and 
by  February,  IH'.IS,  it  had  become  two  or  three  times  its  original  size. 
It  is  fair  to  conclude  that  the  eulargement  waw  due  to  a  glandular  recur- 
rence. Kuh  stiites  that  Hasse  has  cured  liftceu  cancers  of  tbe  breast 
ont  of  eighteen  {Vin-hotr'a  Anhii.^  181)7,  Bd.  149).  The  theory  upon 
which  the  curative  action  is  supposed  to  lie  based  is  that  the  affer- 
ent and  eflferent  vessels  are  obliterated  by  tho  action  of  tbo  alcohol. 
Hence  the  injections  are  not  made  iuto  the  tumor  but  into  the  i^eripb- 
ery  or  tissues  just  outside  of  the  tumor.  Kub  advises  beginning  with 
a  thirty-per-cent.  solution  of  alcohol  and  gradually  increasing  up  to 
forty  or  fifty  i>er  cent.  The  quantities  used  Viuy  from  2  or  3  c.c.  up 
to  5  or  10  c.c,  and  tbe  inje<;tioua  are  made  every  three  or  four  days. 
The  injections  are  attended  with  couHideraltle  pain.  The  method  has 
been  used  a  nmnlw^r  of  times  by  English  surgeons,  and  I  have  myself 
employed  it  in  four  csuses  without  a|iparent  benefit.  Granting  that  it 
may  be  successful  in  suibvble  cases,  we  cannot  expect  benefit  in  cases 
in  which  glandular  involvement  has  occurred.  In  other  words,  the 
only  cases  likely  to  bo  benefited  are  tbe  very  ones  most  favorable  for 
oi>erativo  treatment,  and  I  cannot  see  any  a*lvantage  in  substituting 
for  the  latter  a  method  far  more  painfiil  and  one  I'equiring  an  ex- 
tended peri<x3  of  time.  • 

Cfiusiics. 

Tho  use  of  caustics  is  at  present  largely  confined  to  irregular  prac- 
litionerH.  With  tbe  dangers  from  an  opemtinn  reduced  to  a  minimum 
WbA  with  freedf im  from  pain  during  its  jierformance,  there  is  leas  uud 
less  reason  for  tho  employment  of  caustics. 

Tliere  is  no  reasim  t«  believe  that  removal  by  caustics  of  any  kind 
renders  the  patient  loss  liable  to  a  recurrence  than  if  the  tumor  had 
b<>en  removed  by  a  knife.  On  the  other  hand,  with  our  increasing 
knowledge  of  early  glandular  involvement — meaning  thereby  areas 
bejond  the  reach  of  tho  caustics — there  is  every  reastm  to  supjjose 
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thai  removal  with  the  knife  gives  the  i)atient  a  fiu*  better  ebuM* 
final  cure. 

In  siuall  and  very  superficial  ei»itheIiomata  of  the  faoe^  then  is 
doubt  the  diHease  can  often  U?  fuUv  and  succeBafiilly  removed 
means  of  caustics.  One  of  the  l>eHt  of  these  for  this  purpose  m 
liquid  butter  of  antimony,  which  is  bont  applietl  by  meanfi  of  a  >: 
rod.  Chlorido  uf  zinc,  caustic  ]>ota.sh,  arHetiic,  and  chromio  iitM]  hi 
acids  have  been  most  commonly  einploye<l  us  c^asticB. 

Cataphoresin. 

ThiH  has  l^een  employed  by  M<^rton,  Massey,  and  others  in 
naiit  tumors,  with  a  certain  dfgree  of  success. 

Carhide  of  Calcium. 

Within  the  last  year  some  very  interesting?  iDveetiKntions  bj 
been  made  Ijy  Dr.  J.  H.  Etherid^e,  of  Chicago,  iu  the 
of  inoperable  cancer  r>f  the  uterus  with  carbide  nf  calciiiB. 
much  as  the  method  gives  promise  of  proving  of  some  value 
palliative  measure,  a  somewhat  dctiiiled  description  will  be  gi^ 
The  carbide  of  calcium  is  a  crystjilline  coniiKtund  first  obluoed  1)? 
Muissi>n  iu  1894  by  means  of  an  electric  furnace  fceuerating  a  temtniw*!^ 
ture  of  3,500^  C.  In  thfi  pn^sence  of  water  this  compound  pnji]ifc>*w 
acetylene  ^Jis,  the  new  ilhiniinant. 

Acetylene,  containing  C  and  H,  permits  the  ciirioas  fact  thai  1>J 
the  addition  of  tlw  pr«»j»er  amount  t»f  oxygen  pure  aloohtil  can  1» 
made.  Commercially  pure  alcfdiol  can  thus  l)e  maiie  at  a  nnt-  "^ 
four  cents  i)er  litre. 

Acetylene  gas  is  distinctly  i>oi9nn*>us  when  administered  to  ^k.  m- 
mala  in  a  suflicit^ntlv  cnnceutruted  inTui.  Itdjaled  iu  tho  o|)eD  air':^  ^' 
is  but  slightly  harmful.  The  recent  exi>eriment8  of  (IrtHiaot,  I^*'* 
thelot,  and  Moi^sau  show  that  it  is  fatally  {nnsouous  when  precheol^  *^ 
proportid^ns  as  high  as  forty  jjer  cent,  by  volume.  One  huudr«>d  w^*«- 
umea  of  air  dissolve  alniut  eighty  volumes  of  aoet^deni*.  If  any 
pound  of  acetylene  and  luemoglobiu  is  formed,  it  is  very  instable 
is  not  analogous  to  carboxy  haMnoglolnn  <Brocinet :  /Utsion  JVediina/i 
Surgical  Joimuif,  July  30th,  1S90).  One  pint  of  pure  aoeljli 
rapidly  to  dngs,  giiinpu-pigs,  and  other  animals  caused  sevejw  mjMt^lt*^ 
toras  of  p<4soning,  Imt  thf  fUiimals  recovered  when  placed  in  tbe 
air.  If  given  slowly,  they  did  not  recover  when  placetl  in  the 
air  (fMoBHO  and  Ottolcnghi:  IHfurma  utediAft,  January  23<1,  189^7^- 
Faralj  sis  of  the  respiratory  fuuctiuu  is  the  toxic  effect  of  Lhia  gee. 
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Recently  many  reports  of  explosions  of  acetjlene  have  been  made 
in  cmreut  publications.  Its  exitlosive  power  is  greater  than  that  of 
ordinary  illuminating  gas,  but  it  is  not  more  dangerous  when  the 
ordinary  precautions  are  taken.  Brass  should  be  avoided  in  pipes 
uid  burners  intended  for  use  with  acetylene,  Biiifo  it  unites  with 
copper  to  form  solid  copper  acetylene,  which  exphides  violeutly  on 
[•ercusjsion  or  on  beating  to  200"  C.  Rosemauu  stntcH  positi\elv  that 
acetylene  does  not  combine  with  ha?moglobin  (Ai'chi  r  fi'tr  expert  me  ntelle 
Patholoijk'  und  Fhantuikoloffie,  Vol.  XXXI.,  p.  179).  The  poisonous 
action  of  acetylene,  while  admitted  by  all  experiiueuters  to  exist,  is 
fioTT claimed  to  have  been  greatly  e.^aggerated  by  earlier  iuvestigatious 
befttuae  of  the  probable  jiresence  of  impure  gas  (Grthaut,  Berthelot, 
Moisaan,  and  Brocinet:  Compter  Rendus  de  la  Soci-H€  de  Bloloffie, 
189G).  Its  odor  is  not  unpleasant.  To  some  people  it  is  faintly  aro- 
tuatic.  When  the  cai'bide  of  calcium  is  reduced  to  the  pulverulent 
itate,  the  gas  can  still  be  evolved  and  ignited. 

In  the  fall  of  1896,  Etheridge  says  that  he  first  saw  reference  made 
"3  the  use  of  carbide  of  calcium  in  the  treatuient  uf  uterine  cancer  in 
3me  meilical  journal.  It  was  coutaiued  in  about  four  lines,  which 
Ated  that  some  German  physician  used  it  in  treating  cancer  of  the 
terns.  Etheridge  says  he  cannot  recall  the  surgeon'^  name,  but  dis- 
aima  for  himself  any  credit  of  originality  in  the  use  of  the  remedy. 

After  determining  that  one  has  to  deal  with  uterine  carcinoma,  the 
scrotic  debris  is  thoroughly  removed  by  curetting  under  aniesthesia 
11  firm  tissue  is  reached.  Hemorrhage  from  arterial  twigs  is  then 
lecked  by  the  use  of  the  Patjuelin  cautery.  Free  iiTigatinn  with 
sry  hot  water  is  then  used  to  check  the  oozing,  if  uet'cssary.  It  is 
ssirable  to  have  the  seat  of  the  operation  as  dry  as  possible  before 
ling  the  carbule.  Into  the  cavity,  wliich  extends  to  a  greater  f>r 
S8  extent  up  into  the  body  of  the  uterus,  a  piece  of  the  carbide 
>out  the  size  of  the  last  phalanx  of  one's  thumli  is  placed.  At 
ice  acetylene  gas  is  evolved  which  tpiickly  filL^i  thc'  eutir«>  cavity  with 
froth,  like  soap  bubbles.  The  cavity  is  immediately-  pa^-ked  firmly 
itb  indiiform  gauze.  The  vagina  is  jiacked  full  of  the  same  material 
>wn  to  its  ostium.  The  patient  is  then  \mi  to  bi.-d  for  three  days, 
hen  the  gauze  and  the  carbide  remains  are  rcranvcd  and  a  new  piece 
used.  The  carbide  remains  are  simply  a  grayish  clay  covering 
le  CAvity  in  the  body  of  the  nterus.  It  citn  be  sfuniged  and  irrigated 
w&y  in  a  few  minutes,  dried  by  sponging,  and  prepared  tlnin  for  an- 
ther application  of  the  carbide.  Ujion  depositing  the  carbide  in 
le  wound,  we  witness  the  same  bubbling  of  gaw  as  before.  Gauze 
ackiug  is  then  used  and  the  patient  is  permitted  to  remain  tliree 
ays  until  the  next  dressing. 
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After  a  series  of  such  applications  of  the  dresBings,  the  ra^Kdi 
necrotic  ulcer  is  couvert*^*!  into  a  niniple,  dean  nicer.  It  pn>- 
sents  a  base  covered  to  nil  ap]>earaiiceH  with  the  pinkiah-red  jjrau- 
ulatioiis,  destitute  of  (Ik>  grav  ooJor  which  characterized  itii  »{>{«■«;• 
auce  after  the  Kecoml  or  tliinl  dressingR.  After  a  few  trftatmenta  tbt^ 
edges  of  the  cavity  begin  to  draw  in,  and  the  area  of  the  cm 
dimiDished.  Its  apiiearauce  imi>res8e«  oue  with  the  iilea  thai . 
taken  on  an  entirely  healthy  character.  Further  porsiHteocA  ia  Ui«^ 
UBO  of  the  carbide  is  foOoweil  by  progreaaive  contractiou  till  fiirdh 
the  CAvity  is  eutJrely  obliterated.  There  is  a  puckering  of  the  vault  nf 
the  vagina  about  tlie  Bmall  uterine  oh  that  remains,  the  wholalMdd 
being  covered  by  hoidthy  piuk  mucous  membrane. 

The  following  are  two  illustrative  caaea  in  which  tltia  roetiiad  *i 
treatment  was  employed  by  T)r.  Etheridge. 

Case  1. — Mrs.  Y ,  aged  69  years.    Her  last  child  was  lx»ro  fort)- 

sis  yeai-s  «g4«.  8ho  passed  the  meuopanse  at  forty-eight  yttnoi 
age.  For  twoiity-one  yeai-s  she  had  no  blootiy  viigiual  diachan^. 
()u  DeeeuilM^T  14tlu  189(»,  she  comi>lained  that  she  had  ha*!  ttJMio^ 
rhagia  for  six  uioutha.  At  first  the  bloody  flow  was  only  at  in- 
tervals. At  the  time  of  her  ^iuit  it  was  coutinuoua.  ExjuoiiutiaB 
revealed  about  two-thirds  of  the  cervix  absent  from  cjircinomatooi 
ulctTation.  About  one-thinl  cif  tliecervix  remainetl  uninvaded.  Foot 
Jays  later,  nt  the  Presbyterian  Hospital,  a  vaginal  hynterpcioinr 
w)LS  l)egun.  A  very  careful  examioation  under  anawsthesia  reveaW 
an  ap[>iirent  invanion  of  the  right  broail  ligauient  with  thickeuag 
and  some  degree  nf  ankylosis  of  the  uteruH.  All  that  was  dcMM  *■• 
to  curette  very  thoroughly  and  burn  with  the  Paquelin  aadtft- 
A  cavity  was  left  fully  tw(>- thirds  the  size  of  an  ordinary  hen's  flgl- 
Into  this  was  pliicetl  a  pie*^e  of  the  carbide  of  oalciam  the  OM  « 
the  hist  joint  of  tin-  little  finger.  A  large  amount  of  iodoform  R*^ 
was  pnL'k"d  agtuii-t  tin-  |  i.  *<•  nf  carbide  of  calcium  and  the  x^^ 
Wins  tilled  with  gauze,  lu  a  week,  after  leaving  the  first  pieco  » 
carbiile  of  calcium  in  four  days,  a  fresh  piece  was  insi-rted  and i» 
in  three  days.  After  efudi  treatment,  uj>on  the  removid  of  the  gaOlB, 
the  Wdund  was  free  fruiu  necrotic  <Khns,  hemorrhage,  and  odof- 
The  cavity  left  by  the  curetting  was  Ix^gitining  to  contract  ^ 
rapidly.  -4fter  the  rem<ival  of  each  ioiloform  gau^e  packing,  nothiBS 
remained  but  sand.  The  third  treatment  was  made  ten  days  l*t* 
with  the  same  result,  namely,  the  alisence  of  hemorrhage,  diachiUTB* 
of  necrotic  d^hrix,  and  c»dor,  and  the  contraction  of  the  cavity 
These  treatments  were  continued  regularly  till  w»ll  alnng  into y*J< 
1S97.  The  cavity  produced  by  the  (rurretting  had  entirely  d***? 
|H>ared,  the  thickening  in  the  right  bntail  ligament  hful  disappenlWi 
ami  there  liail  lieen  no  discharge  nor  hemorrhage. 

The  patient  wjis  not  seen  again  until  July  30th,  1R97.    8ho  wa*  rtiD 
without  discharge  or  hemorrhage.    She  was  seen  again  the  firnt  w(^l( 
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in  October,  1897,  and  was  in  exactly  tbe  same  coudition.  8iie  was 
not  seen  again  until  May,  1898>  In  the  mean  time  she  Lad  l>eeu  i*e- 
markably  well  and  strong,  performing  Ler  aceuntouied  diitieij  tbat  she 
hu\  lieou  used  to  for  a  f[uarter  of  a  century.  Hor  Heventieth  birthday 
was  in  January  of  tiiit*  year.  At  her  liiHt  viait  in  May,  aUe  Maid  that 
slie  wan  having  an  octiaHional  bhxHly,  grumoim  diwrharKe  from  the 
vagina,  coming  with  a  sort  of  gimh  as  though  the  pent-up  tiuid,  about 
adrachin  in  amount,  was  suddenly  released.  She  nakl  it  had  an  fKh>r 
like  old  fish,  not  like  cancer.  Thiw  diacharge  hml  been  goitig  on  at 
intervals  of  a  few  da\s  for  about  a  month. 

We  must  await  developmeuta  in  tliis  case,  for  it  will  not  do  to 
pronounce  a  verdict  uutil  at  least  two  yearn  have  ])a«Hed  from  the 
date  of  operation.  The  vaginal  examination,  at  her  last  visit,  re- 
vealed exactly  the  condition  of  things  that  existed  one  year  ago. 
The  vault  of  the  vagina  was  drawn  together  like  the  ape.^  of  a  cone 
witli  an  opening  u[>  through  it,  leading  to  what  was  probably  the 
reraDaot  of  the  uterus.  Not  a  jiarticle  of  solution  of  continuity  was 
visible. 

Etheridge  thinks  that  the  claim  can  be  maiU;  tliat  no  other  line  of 
treatment  known  at  the  present  time  would  niak('»  a  i>atient  so  com- 
fortable and  entirely  free  from  the  usual  hormrs  of  cancer  for  a 
space  of  a  year  and  a  half,  as  had  l:)een  used  upnu  this  woman, 
although  he  does  not  call  the  case  one  of  curr  i»f  c;in<"er  of  the 
iiteru.s. 

Case  II. — Patient,  aged  53  years,  ]iad  i>as8ed  the  i-linmcterio  seven 
years.  The  cervix  was  entirely  absent  thrcmgh  carcinomatous  nlc<'r;i- 
tion,  which  had  left  the  Viody  of  the  uterus  a  simple  shell.  She  had 
had  bemorrliagea  for  five  months  before  coming  under  observation. 
8h6  was  emaciating  rajndly  and  losing  stren^tli,  and  was  geui-rally 
septic.  Her  hwe  presented  the  cancerous  cachexia.  After  the  um'ro- 
tic  if^hn'a  was  curetted  away,  on  July  30th ,  1H97,  m  >thiug  was  left  of  tiie 
uterus  but  its  cortex.  Treatment  was  jireciscly  tlie  satno  as  in  Case 
No.  1.  Similar  results  followed.  After  abont  tive  mouths  tliH  cuvity  of 
the  ulceration  had  entirely  disajipeared  by  contraction.  In  February 
1K1>8,  she  l>eoanje  very  ill  with  a  severe  chill  and  pelvic  ]>aius.  Relief 
came  slowly  uutler  opiates  and  hot  fomeutatiouH,  and  <m  the  eleventh 
day  an  abscess  suddenly  discharged  througli  the  sniall  o]>eDiug  in  the 
vault  of  the  vagina.  She  was  up  aud  around  in  a  few  days.  Since 
then  she  has,  to  all  appearances,  fully  refrained  Inr  strength  and  color 
aud  has  gained  flesli.  In  the  early  part  of  May  of  this  year  exami- 
nation revealed  a  total  absence  of  au}'  vaginal  snintitm  of  continuity. 
Nothing  but  pink,  healthy  mucous  membrane  was  visible.  Since  the 
beginning  of  treatment  in  July,  18117,  there  had  been  neither  dis- 
charge, odor,  nor  hemorrhage.  Tlie  jtatient  is  now  performing  her 
customary  duties  just  as  she  di<l  eighteeen  mouths  ago. 
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As  to  the  modus  medendi  of  the  carbide  of  calciom,  Kiheridge  \m 
furmed  as  yet  no  opinion.  Bacteriologicall.v,  a  series  of  expenjoenbi 
was  made,  both  with  the  carbide  of  oaUnuni  an<l  with  wi't.v It^iw  gw, 
on  several  pathoj^enic  baotoria,  under  the  directii)n  tif  Pm{i>«of 
Hektoen,  in  the  laboratory  of  Knsh  Medical  College,  with  ftbiototel; 
negative  re8ult8.  In  a  few  cases  an  erysif>elatous  r^HineM  of  IIk 
sound  mucous  membrane  seemed  to  follow  the  use  of  tbo  ctrtiik 
which  would  suggest  that  it  resulted  from  an  escharotic  action  of  tfkf 
acetylene  gas.  Whether  the  acetylene  gas  destroys  i\m  okuow  coll  bj 
anuihilative  action,  or  by  chemically  changing  it,  remaina  to  benea 
One  thing  seems  to  be  certain,  and  that  is  that  the  carlndo  of  oilciam 
at  leant  postpones  death  and  makes  carcinoma  patients  vastlj  mm 
comfortable  while  they  live  than  any  treatment  known  iu  the  vriter. 

Lymph-Gland  Extract, 

In  the  Medical  Press  of  November  9th,  1898,  Herliert  nuuw,WU|W 
to  the  London  Cancer  Hfjspital,  reiwjrts  a  case  of  cArcinoma  of  tf» 
stomach  iu  a  very  advanced  stage  which  wjis  t4^miK)r»ril.\  impn>vedl>j 
taking  "  jelloids"  of  f resldy  prepared  ly mph-gland  extract.    The I'xtiwt 
is  given  in  capsules  containing  four  grains,  and  one  to  three  are  token 
after  each  meal.    They  cause  a  slight  burning  pain  and  slimy  evtnu- 
tions.      8now  states  that  he  is  now  giving  the  extract  in  «eT«ttl 
cases  of  niauimary  cancer  which  have  shown  considerable  impfOffr 
ment.      The  fulministration   of    opium  and  C(x;aiue,   which    k«  f^ 
gards  as  the  "sheet  anchor"  of  medicinal  treatment  in  all  fomtflf 
malignant  disease,  was  used  in  conjunction  with  tlte  lympb-^JUidtt^ 
tract.     He  Huggests  that  the  extract  would  probably  he  morft  h&D^ 
ficial  if  injected  into  the  tumor  itself  instead  of  being  Kiven  ioliv- 
nally.     Hin  theory  as  to  the  explanation  of  the  action  of  tlie  «xltMl 
is  as  follows: 

"  A  carcinoma  l>eginning  at  the  axillary  bonier  infects  the  gbadi 
almost  inirae<liately,  so  that  these  often  ipiickly  enlarge  fmr  man 
raji^idly  than  tbe  primary  h^sion.  On  tlie  other  hand,  a  scirrhtM  (!•• 
posit  close  to  the  sternum  does  not  involve  axillary -gland  ealaige- 
ment  f«jr  two  or  three  months  later  than  the  precetling.  This  ts  ptftlj 
of  course  for  the  reason  that  the  main  lymph  current  T>rocc«da  tinooft 
to  the  niediastiual  glands  and  residual  thymus. 

"But  the  importance  of  relative  ])ropiuqmty  in  detafniaing  Ibt 
period  of  gland  coutnminatiou  is  very  markeil  under  nuutj  olbarOQB- 
(litions.  Contrast  the  rapidity  of  infection  by  tongti«  epitbeHaoHi 
with  its  tardiness  in  the  corresponding  lesion  of  the  extremities;  oc, 
most  of  ail,   in  that  attending  the  external  genitals  of  either 


r 


TREATMENT.  413 


Gland  depoeit  in  the  former  enBueH  within  a  very  few  iveeka,  never 
eieeeding  six,  nsnallj  far  within  that  limit.  With  epithelioma  of 
tlie  peni»  or  vulva,  the  inguinal  glands  commonly  escape  fur  a  year, 
With  the  same  on  hand  or  foot,  they  rarely  show  deposit  for  many 
months.  In  the  one  case,  we  have  a  cojiioua  inrush  of  nuclear  frag- 
ments, which  bear  dowu  all  reaistauee  and  at  once  take  root  In  the 
cttlier»  there  must  necessarily  also  from  the  heginniug  be  a  current  of 
protoplasmic  particles  to  the  gland;  but  it  is  not  for  a  prolonged 
period  of  time  that  these  are  able  to  aurvivo  and  iiruliferate. 

"I  think  that  no  one  who  intelligently  collatea  a  number  of  chronic 
cancer  cases  can  well  doubt  ilwt  the  hjnqyh  tjkvuh  renifit  and  for  a  tinm 
tfrsfroi/  vmlujnaiif  protopfastn.     Whether  this  be  effected  by  a  phago- 
cytic action  of  the  lymph  cells  or  by  some  secretion  within  the  organ 
i.s  doubtful,  and  is  a  matter  for  scientific  investigation.     To  myself, 
the  latter  i«  by  far  the  more  likely  hypothesis." 

I  dn  not  beliove  we  can  accept  without  further  proof  the  proposi* 
tion  laid  down  by  Buovv  that  "  the  lymph  glands  resist  and  for  a  time 
destroy  malignant  protoiilasm."  It  8e4Mns  tt>  me  far  more  rational  to 
believe  that  the  infectious  agent,  whether  it  l>e  a  cancerous  cell  or 
Hiicroorganiam,  remains  in  the  vicinity  of  the  i>riniary  focus  of  dis- 
ease during  a  variable  [leriod  rather  than  to  l>eliev6  that  it  is  at  once 
carried  to  the  lymiihatic  glands,  where  it  is  supposed  to  meet  with 
resistance  or  destruction.  We  know  that  it  is  possible  to  have  a  tu- 
liercnlous  lesion  of  the  foot  or  knee  remain  localized,  and  the  fact  that 
the  inguinal  glands  escape  can  be  explained  l>etter  on  the  hypothesis 
that  the  infection  is  held  in  restraint  by  local  barriers  than  that  it 
early  reaches  the  glands  and  is  destroyed  by  thom. 

Ofierathn. 

Tlie  only  treatment  of  cancer  that  «hould  at  jjresent  be  consid- 
ered in  cases  not  too  far  ad%'anced,  is  excision  with  the  knife,  not  only 
of  the  local  disease,  bat  of  the  neighboring  glands  with  the  connecting 
lymphatics, 

Tlie  Linniafions  of  Operative  Treatment  i>f  (Mii<'er.  —  \i  cancer  is  a 
local  disease,  as  moat  authorities  at  pr<>seut  will  a<lniitf  the  cpiestion 
of  its  curability  depends  upon  tlie  poHHibility  of  removing  llio  entire 
disease  beffjre  it  has  invatled  the  general  Hystem.  Heiire  the  rpies- 
tion  of  curability  is  largely  an  anatomical  one,  and  ilepends  U[)ou 
our  ability,  anatomically  and  surgif-ally,  to  removo  tlit'  invaded  area. 
If  we  were  able  to  make  the  diagnosis  of  cancer  l>efoii)  the  Hurroursd' 
ing  lymphatic  areas  are  involved,  we  should  bo  able  to  cure  the  patient 
of  the  disease  in  nearly  eAery  case.     From  a  clinical  stfiudijoint  wi' 
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kuow  that  thi»  b  imposBibld,  Imt  m  itli  our  preftent  UmitatiaM  ii 
regards  early  (liagnosis,  and  our  i)respnt  iiiPtlirHls  of  c)]Mtnitive  tml* 
raent,  we  jiro  ahli^  tr>  prolmij;  life  in  luaiiy  casoH  and  to  effect  a  perm*- 
ueut  cure  in  a  sufficieutly  lai^e  pre iportlon  to  jiiHtily  ua  in  urujiij; 
oi>erati<>n  iu  i^vcry  Muitnblo  cane.     This  brings  ua  to  a  moHi  importDiii 
part  of  tbe  Kubjoct,  iiuiiiely,  the  limitatiutm  of  ojx^niiive  irMtmn&i 
Tliere  is  littlo  uuauiiiiity  among  surgeons  as  to  what  are  openUaud 
what  are  inoperable  ojuses,  and  it  is  mot^t  iiu|»ortaut  to  lay  do«rnaf^« 
general  rules  bearing  upon  thin  iiuestiou.     Some  BurgiMtna  will  o|*raU- 
ujKm  oidy  tlioae  cases  in  whit^h  there  in  a  very  high  pri»l>al>ilil.T  of 
final  MUCCH8S ;  other  Kurgeons  will  go  to  the  other  extreme,  nnt  only 
operating  upon  all  cjisos  iu  which  there  is  reasonable  progjiK't 
Tem<>viug  the  entire  diHease,  Imt  often  j>erforming  ]»artiul  o(>erftti( 
leaving  behind  huge  infected  areaH,  both  local  and  glaodalar.     Cltf: 
states  that  ho  does  not  think  a  i^itieut  should  be  refused  o| 
unless  early  recurrence  is  very  higldy  probable,  or  nokas  o\ 
means  almost  certain  death  and  yields  a  ho]>eless  fuuctioiud 
Hia  position  is  Kt-ated  in  the  following  worda: 

*  If  there  is  no  special  danger  in  the  oi^e ration  and  the  cliaooet 
cure  are  good,  hh  iu  the  cxse  of  an  ordinary  breast  c»nc**r,  ibitt 
would  urge  the  operation  and  should  not  enter  into  any  auch 
with  regard  to  the  disease  as  might  frighten  the  patient.     Wbam 
operation  is  more  sevem  an<l  the  ]>robiible  rt'sult  ia  not  so  gond- 
for  example,  in  a  brejist  c^iwe  with  markt^d  adhesions  to  the  m 
do  not  urge  the  operation;  but  I  tell  the  patient  that  I  think  it  ia 
worth  while  tiiking  the  chance,  and  I  also  ]xiiut  out  th.i'  ' 
to  l>e  ft  good  tlcnl  of  inconvenience  after  operation  in  tL'     ....  -  ;  .. 
ference  with  the  movements  of  the  arm.     Where  the  itmnadjaia 
ger  of  the  oiwrutinn  is  very  gnat,  as  iu  the  throat  ceases,  hat 
still  HiM'iiis  anatoiuii-uliy  possible  to  take  away  tlie  whole  dioeaaa, 
decision  must,  I  think,  Iw  left  entirely  to  the  patient." 

The  attitude  that  Mr.  Clievne  assiimos  is  that  if,  after  emp! 
the  dangers  of  the  operation,  and  putting  the  whole  matter  I; 
patient  in  its  worst  light,  tlio  ]mtient  still  desires  the  otierataoo,  bail 
willing  to  pi>rform  it.  The  grojit  majority  of  patients  with  ftr 
advanced  cancer,  he  says,  when  tliey  kuow  the  facts  j»refeT  to  git 
along  as  Ix^st  they  can  without  the  ojieratioii,  while  the  few  v1k» 
decide  to  have  it  performed  o1>taiu  »  prolongation  of  life  or 
nent  freedom  iu  a  small  propt»rti<m  of  cjises. 

Studying  this  qur-stion  from  all  points  of  view,  we  ronat  tio4 
sight  of  the  fact  tliat  iu  oiH^rating  upon  these  almost  ho| 
of  cancer,  the  resulting  high  mort^dity  and  small  proxK^rtioo  of 
Cttniw>t  but  have  tlio  eSaci  ujiou  other  and  future  patients  of  dea4rojr< 


L 


CANCEK  OF  THE  BREAST. 

ing  confidence  in  all  operations  for  eaucer,  and  tliun  many  who  wuuld 

cprtaiidj  be  benefited  by  surgical  interference  will  be  led  to  refuse 

operation. 

Operation  therefore,  in  my  opinion,  should  not  be  advised  unless 

there  ia  a  strong  probability  of  lieiug  able  to  remove  the  entire  disease. 

Partial  operations,  in  which  some  of  the  difiease  is  left  behindj  not 
only  do  not  prolong  lift*,  but  in  many  canea  cause  the  tumor  to  gi'ow 
much  more  rapidly.  lu  some  cases  it  may  be  of  an  advanbige  to  re- 
move a  foul  fungating  mass  for  tlie  sake  of  the  comfort  of  the  patient. 


CANCER  OF  SPECIAL  HEQIONS. 


Cancer  of  the  Breast. 


Symptoms. 


In  the  ease  of  a  woman  consulting  a  xdijsicianin  regard  to  a  tumor 
^^^  the  breast,  one  of  the  first  questions  asked  should  be  concerning  the 
X>«tient'8  age.  Many  of  the  cases  of  carcinoma  of  the  breast  that 
■*^aTe  been  reported  in  medical  literature  in  persons  comparatively 
^  ouug  have  been  cases  in  which  the  diagnosis  was  not  confirmed  by 
^i*ireful  pathologists.  In  the  great  majority  of  instances  the  disease 
*ioe8  not  appear  until  after  the  age  of  thirty,  indeed  rarely  liefore  the 
<x^e  of  thirty-five.  Gross  gives  the  average  age  as  fortj-^ight  years. 
-A.  clinical  history  of  a  tyi>ical  case  of  carcinoma  of  the  breast  will  be 
Somewhat  as  follows : 

If  the  tumor  be  cancerous  the  patient  will  be  in  middle  life,  prob- 
ably between  the  ages  of  thirty-five  and  sixty  years;  she  will  be  mar- 
**ied  (in  eighty -eight  per  cent,  of  cunt^B  collected  by  Gross  the  women 
Avere  or  had  been  married)  ;  she  will  state  that  she  first  noticed  a  slight 
X^ain  in  the  breast  some  mi mtlm  before ;  careful  questioning  will  reveal 
^he  fact  that  this  [lain  waH  of  a  peculiar  character — a  sharp  twiuge, 
♦  luickly  i)a88ing  away,  and  not  occurring  again  for  some  hours,  or 
clays  it  may  be.     Bho  at  first  rcgardt^d  it  as  probably  rheumatic  or 
nearalgic,  and,  ua  is  often  the  ca.se,  she  may  state  that  occasiomijly 
*-»he  felt  i»ain  of  the  same  character  in  the  arm.     It  is  never  a  dull, 
c^'onstant,  aching  pain,  eajiecially  in  the  early  stages  of  the  dinease. 
AVithin  a  few  months  1  have  seen  a  patieut  whose  first  symptom  was  a 
dis^p-eeable  feeling  in  the  right  arm.     These  peculiar  pains  which  I 
have  described  occurred  first  without  any  known  cause.     She  was 
treated  for  neuralgia.     Very  shnrtlv  after  that  the  arm  Ijecame  sud- 
denly swollen  without  any  known  cause.     Yarious  speculations  as  to 
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the  uature  of  the  awelling  or  the  cause  of  it  were  given  from  tiine  to 
time,  an  J  correspimdinn  remedies  were  applied  by  the  family  pbtsi- 
eiau.  The  swelling  did  not  diaapj>ear  and  in  fact  gradually  be- 
came more  marked,  A  few  mouths  later  nhe  noticetl  a  hardness  and 
flattening  of  her  riglit  brewflt,  but  never  associated  the  condition  of 
the  arm  with  this.  I  found  the  breaat  the  seat  of  an  advanced  atro- 
phic (scirrhous  carcinoma,  which  had  given  rise  to  absolutely  do 
symptoms  prior  to  the  peculiar  sensations  and  swelling  which  devel- 
oped in  the  arm. 

This  case  shows  the  great  importance,  especially  in  middle-af;e<l 
women,  of  making  a  thorough  examination  of  the  breast  in  ail  aSec- 
tions  of  the  arm  accompanied  by  pain  or  swelling.  Shield  and  Gross 
point  out  the  great  importance  of  a  thorough  physical  examiuatiuu  in 
all  cases  of  suspected  carcinoma,  especially  if  the  disease  has  eiistetl 
for  any  length  of  time.  Many  of  the  peculiar  pains  which  are  called 
rheumatic,  ami  are  referred  to  different  parts  of  the  body,  are  unqnea- 
tionably  due  t«3  metastases  which  have  already  tiken  place,  and  the 
surgeon  wlio,  after  a  cursory  examination,  proceeds  to  amputate  the 
breast  for  an  apparently  insignificant  and  easily  removable  carciBO- 
ma  performs  a  task  which  a  thorough  examination  would  have 
shown  him  to  be  useless.  Snow  has  pointed  out  the  fact  that  in» 
very  large  [iroportion  of  cases  of  carcinoma  of  the  breast,  especiallj' 
in  those  which  have  existed  for  one  year  or  more,  the  bone  marro^ 
has  become  involved. 

We  must  not  regard  the  element  of  pain  as  of  too  great  impo"** 
tance,  for  many  eases  of  cancer  of  the  breast  become  well  advanc^*^^ 
without  having  caused  any  appreciable  i>ain.     Gross  states  that       * 
carcinoma  begins  as  a  small    painless  nodule.      Dennis,   howevfr  -^' 
states  that  pain  is  wanting  only  in  exceptional  eases.     The  famiE--^' 
history  of  the  patient,  and  the  iirevious  personal  history,  should  \^^^ 
carefully  iiKjuired  into.      The  influence  of  heredity  in  the  causa^^^ 
tion  of   Tualignaiit  disease   is   discussed   in   the   preceding  article-^^' 
and  I  need  not  tlwell  ujiou  it  here.     I  merely  wish  to  call  atten-'  ^ 
tion  to  the  fact  that  it  is  of  undoubted  significance.     A  history  d^^ 
heredity  is  fnund  in  about  twenty -one  per  cent,  of  all  cases;  Gros^^^ 
says  niin^  p<'r  cent.,  Williams,  twenty -four  per  cent.     Acarefnl  in- 
<juiry  slionld  always  be  made  as  to  whether  or  not  relatives  of  tht 
patient  liiivo  Huffered  f rom  malignant  disease.     If  there  is  a  history  of 
several  near  relatives  having  died  of  the  disease,  this  fact  will  have 
some  weight  in  det^'rmining  the  diagnosis  of  the  case  in  hand.     But 
it  should  not  lie  .'illowed  to  outweigh  the  opinion  derived  from  a  care- 
ful [diysiral  examination  of  tlie  tumor  itself.     The  previous  history 
of   the  breast  itself  should  be  carefully  investigated,  and  inquiry 
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lould  be  made  as  to  whether  or  not  there  has  been  inflammatory 
ttrouble  or  trauma  of  any  kiud-     Previous  inflammatory  trouble,  or  a 
fl>low  received  a  nhort  time  prior  to  the  development  of  the  tumor,  is 
a  fact  of  still  more  importance  than  the  family  history,  for  notwith- 
I'itaading  that  many  refuse  to  l>elieve  that  there  is  any  etiological  rela- 
tion  between  a  trauma  and  a  malignant  tumor  or  a  chronic  inflamma- 
tory conditioD,  the  climcal  fact  remains  that  these  conditions  are 
frequently  associated  with  the  development  of  cancer,  and  although 
at  present  the  explanation  of  this  relationship  may  not  be  satiafac- 
tory,  the  facts  mnst  have  some  weight  in  making  a  diagnosis.     A 
history  of  previous  trauma  ia  found  in  about  twelve  per  cent,  of  all 

Fhysiral  Ex-amination. 

Compared  with  a  careful  examination  by  the  fiogers  of  one  familiar 
<nth  malignant  disease,  all  other  means  of  diagnosis  are  of  small  im- 
portance. Shield  has  well  said  that  "it  is  by  this  means  that  the 
diagnosis  of  carcinoma  in  the  early  stages  is  generally  settled,"  and 
he  lays  considerable  stress  upon  the  proper  way  of  conducting  the 
examination,  which  he  describes  as  follows :  "  The  thorax  should  be 
quite  uncovered.  The  [latient  should  recline  upon  a  sofa  or  an  easy- 
chair  ;  the  suspected  breast  examined  with  the  '  flat '  of  the  fingers, 
and  never  only  by  '  jjinching  '  of  portions  of  breast  tissue  betiiveen  the 
thumb  and  forefinger.  In  marked  caaes  of  the  usual  carcinoma,  the 
deposit  is  as  hard  as  a  piece  of  wood.  Its  outlines  are  more  obtuse, 
seldom  perfectly  rounded,  and  the  surrounding  breast  tissue  is  at- 
tached to  it  or  moves  with  it,  the  greatest  hardness  being  towards  the 
oentre.  In  the  early  period  of  the  malady,  with  which  we  are  now 
especially  concerned,  the  nodule  of  disease  may  not  be  larger  than  a 
lukricot  bean,  yet  the  hardness  will  usually  I>e  very  striking  and  evi- 
<ieDt."  Examination  will  show  a  hard  "lump,"  more  probably 
situated  near  the  periphery  of  the  breast. 

In  addition  to  the  peculiar  hardness  which  ia  so  characteristic  of 

*^rcinoma,  there  are  certain  other  features  that  are  but  little  less  itu- 

I^Oftant.     Among  these  may  be  mentioned,  first,  the  fixation  of  the 

•'^ttior.     There  is  but  little  mobility  except  in  very  fat  jiersons  with 

^oofje,  flabby  breasts,  in  whom  this  sign  should  have  little  weight. 

'■■»ie  nipple  is  retracted  in  about  fifty  per  rent,  of  the  cases,  according 

^^    Gross.      There  may  be  a  slight  discharge  from  the  nipple,  but 

*^is  is  found  in  only  about  seven  iH3r  cent. 

Its  relation  to  the  shin  is  another  point  of  great  importance.     The 
^^^^Xidition  of  the  skin  seen  in  carcinoma  is  almost  pathognomonic, 
^^re  being  but  few  conditions  that  simulate-'  it.     This  peculiar  condi- 
Voi..  XVIT.-27 
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tdon,  known  aa  "  dimpling  of  the  Bkiu,"  is  caused  by  tlie  contracting 
of  tibrona  tissue  lying  l>etft'een  tlje  Bkin  and  the  mammary  glandB. 
It  is  found  not  only  iu  comparatively  supertieial  carcinomata,  bat  is 
Been  also  iu  ueiirly  nil  caues  of  deeply  seated  cancers.  Shield  etattf 
that  Id  a  large  proportion  of  the  cases  the  skin  is  obviously  dim- 
pled, and  there  in,  no  sij^n  of  more  vital  iinportauee  than  this.  He 
further  adds  that  the  slighteHt  dimpling  iu  the  .skiu  of  the  bre«st 
in  an  elderly  woman  is  a  dangerous  symptom,  which  cannot  be 
ignored  or  neglected  by  the  ph\'8ician.  It  should  he  rememljered, 
however,  that  there  are  other  couditions  I>e8ide8  carcinoma  wkidi 
may  more  or  less  closely  simulate  this  dimpling.  Among  theee  nuij 
be  mentioned  contractions  of  the  skin  due  to  old  at^scesses  of  the 
bretiat,  and  congenital  imperfections.  The  deeper  tb©  tumor,  with 
reference  to  the  puckering  of  the  skin,  the  more  certain  is  it  to  be 
carcinoma. 

Careful  examination  of  the  axilla  should  always  be  made;  for, 
although  the  absence  of  enhirfjed  glands  by  no  means  militates  agaiost 
the  diagnosis  of  carcinoma.,  their  presence  makes  the  diagnoak 
much  more  j>robable.  The  glands  will  almost  always  show  a  peculiar 
hardness,  which  is  quite  characteristic  of  cancer.  One  should  not, 
however,  lay  too  much  stress  upon  the  presence  of  enlarged  glands, 
remembering  that  they  may  l)e  due  to  various  other  conditions— for 
example,  chronic  inflammatory  affections,  tul>erculou8  disease,  ec- 
zema of  the  breast,  aud  eveu  innocent  tumors,  if  these  have  been 
previously  irritated.  In  the  very  rare  cases  of  primary  syphilitic 
disease  of  the  nipple,  enlarged  glands  in  the  axilla  are  to  be  found. 
The  patient  may  give  the  history  of  variation  iu  size  of  the  glamkin 
the  axilla,  stating  tliat  they  have  been  very  much  larger  and  have  sub- 
sided. While  this  at  first  sight  might  tend  to  show  that  the  disease 
was  not  cancerous,  the  change  may  be  due  solely  to  the  subsidence  f>i 
some  inriaramatory  trouble  in  glands  that  are  actually  the  se-at  ot 
malignant  disease. 

Ah  regardw  the  frequency  with  whicli  glandular  erdargement  i* 
fouml  in  carcinoma  {if  the  bi-east,  statistics  vary  considerably.    Groes 
has  computed  it  as  sixty -four  per  cent,  of  all  cases.     Shield,  who  ha* 
made  very  careful  itivestigatiun  of  tlje  cases  at  St.  George's  Hospital* 
states  tliat  (enlargement  was  found  in  nearly  fifty  per  cent. ;  btit  b^ 
believes  that  tliia  estimate  is  proliably  far  short  of  the  truth,  fortl>® 
reason  that  in  niatiy  cases  the  glands  are  really  involved  and  yet  gi"*'^ 
no  evidence  of  tlie  fact  upon  palpation.     If  the  disease  has  advance* 
sufficiently  far  to  have  involved  the  skin  itself,  the  diagnosis  usual  1- 
will  present  no  diflii'ultjv  :  The  skin  is  markedly  congested,  of  a  re»*^ 
dish  or  purplish  hue,  1ms  the  characteristic  appearance  to  which  tt* 
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pigskin  aatldle"  liaa  frequently  and  appropriately  been  applied. 
3118  condition  him  lasted  for  any  length  of  time,  ulceration  usually 

1  have  occurred,  ftud  a  thin  acrid  discharge  will  be  present.  The 
Ses  of  the  ulcerated  area  are  usually  Hlighily  elevated  and  exceed- 
jjy  hard.  In  the  majority  of  cases,  the  symptoms  which  have 
leatly  been  mentioned  are  sufiScieut  to  enable  one  to  make  the  diag- 
eis  of  carcinoma;  but  occasionally  cases  are  met  with  in  which 
ploratory  incision  is  necessary  before  one  can  be  certain  as  to  the 
,ture  of  the  tumor. 

DlFFE3lENTIAL  DIAGNOSIS. 

Tlie  tumors  most  likely  to  be  mistaken  for  carciuomata  are  the  fibro- 
leaomata,  slowly  growing  sarcomata,  and  chronic  inflammatory  and 
berculouH  diseases. 

Fibroadenomufa  may  usually  l>e  differentiatetl,  by  the  fact  that 
i«y  occur  as  a  rule  in  younger  pteople,  and  are  much  more  movable 
lancarcinomata ;  the  peculiar  dimplinj^  of  the  skin  is  absent,  and  their 
sTelopment  is  «lower ;  besides  there  is  no  retraction  of  the  nipple.  Of 
J  cases  of  fibroadeuomatous  tumors  collected  by  Shield,  45  occiirred 
ffore  the  age  of  forty,  18  afterward ;  21  of  tlie  patients  were  married, 

2  were  single.  Another  point  of  consideraljle  importanee  is  the  fact 
lifttnot  infrei^uently  these  tumon*  show  great  variation  in  size,  some- 
imes  increasing  markedly  within  a  short  period,  and  again  diminish- 
Qi;  as  rapidly.  In  connection  with  the  decreasB  in  size,  a  discharge 
if  a  serous  or  bloody  fluid  from  the  nipple  may  lie  uoted.  The  con- 
intence  of  these  tumors  differs  very  much  from  that  of  a  carciuo- 
aatoufl  tumor.  In  the  fibroatlenomata,  cysts  are  not  infre<iuently 
ouuti,  and  in  such  crises  either  fluctuation  can  be  made  out  by  care- 
al  palpation  or,  if  not  fluctuation,  a  sense  of  elasticity  may  be  de- 
leted over  certain  areas.  It  ia  true  that  cystic  degeneration  may 
ccaeionally  take  jtlace  in  a  carcinomatous  tumor,  and  when  this  has 
warred,  the  diagnosis  may  be  attended  with  very  gr^at  dirticulty- 
ie  diagnosis  of  carcinomatous  cysis,  according  to  Shield,  rests  upon 
'6  following  poini«:  1.  The  patients  in  the  recorded  cases  have 
'lally  been  adults,  from  forty  to  fifty  years  of  age;  2.  Cysts  have 
^n  large,  ovid  or  round,  and  the  contents  clear,  aml>er-colored,  or 
'loidal ;  3.  On  exploratory  incision,  either  nodules  or  solid  growths 
^'e  been  discovered  at  one  part,  or  the  walls  of  the  c\  st  have  Ijeen 
ftgnlary  thickened  and  infiltrated. 

In  spite  of  these  points,  we  must  in  candor  coufess  that  tlie  diag- 
iis  can  rarely  be  made  without  an  exploratfiry  incision.  Persnn- 
y,  I  have  never  seen  a  carcinomatous  cyst  of  the  breast,  but  a  case 


4S» 


COLET— CANCEB. 


of  epithelioma  of  the  Deck  well  illustrates  the  difficnltr  in  diasDcvfr 
catiug  such  coiiditioiiH. 

The  j)atient,  a  uuiu  55  yeara  of  ap^,  liatl  luiti  a  m  tk 

ri^ht  side  of  tho  uuck,  situated  just  hcdiiud  Iho  iiii^\<  i»*;ii 

was  about  the  si/e  of  a  heu's  o^g,  druil.v  tixeil,  the  skiu  was  mUwri 
and  more  or  less  iuliltrat«d,  aud  a  senso  of  deep  ductoatian  eoitf 
easily   be   made  out  ou   palpatiou.     The  swelliug   hiwi  «ii«tM)  lor 
several  months,  had  increased  very  slowly  iu  siste,  and  was  »(W»- 
panied  by  moderate  pain.     Ou  aspiration,  a  8en)paruli^«t  daid  tM 
withdrawn,  whicli  ploaely  resembled  that  found  in  tuljercnloas 
ease.     Exploratory  incision  showed  a  cavity  fille<i  with  aboot 
ounceK  of  what  appeared  to  be  typical  caseous  pxis.     The  botiOBi 
the  cavity  extended  to  the  mastoid  portion  of  the  temporal  bene. 
attempt  was  made  to  find  some  i>ortioD  of  denudeil  booe,  tlw 
appearance  being  jterfectly  typie^il  of  tuberculous  diseww,  Ibe' 
of  the  cavity  l>eiug  slightly  more  thickened  than  one  wofold  expect! 
tulx^rculous   trouble.      A   portion  was  removed,  and  mic 
examination  proved  it  to  be  an  ejnthelioma. 

Some  authorities  lay  little  stress  upon  the  diagnonis  betma 
malignant  aud  nou-malujnfint  tumors  of  the  lireast,  conaideriiig  il 
better  to  sacrifices  the  organ  for  all  tumors,  whether  mali^puuitorb^ 
nign,  believing  that  even  benign  tumors,  if  allowed  to  remain,  mr 
fre<iuently  l)ecome  malignant.     Every  surgeon  of  large  exfieneQcetD 
malignant  disease  has  iloubtless  seen  cases  with  a  history  of  cl^ 
cinoma  developing  from  a  small  and  apparently  harmless  nodnlAtlut 
had  exist*?d  for  many  years;  but  this  fact  does  not^  I  Ijelieve,  wftmnt 
UH  in  advising  the  removal  of  the  ]l)reast  on  every  occafiioti  when  on* 
of  these  apparently  l>eiiign  tumors  has  been  discovered.    Bjr  a  cm** 
ful  study  of  these  tumors,  it  is  [lossible  in  the  great  majoritr  of  caMi 
to  differentiate  thi^  innocent  from  the  malignant,  and  I  do  ool  beUem 
that  we  are  justified  in  making  it  a  rule  in  surgery  to  r^moTe  aB 
tumors  of  tlie  brea-st  first  and  to  make  our  diaguoats  afterwaxdik    II 
a  tumor  is  clearly  iM^nign,  it  can  be  removed  without  i*»Mti\^  uj  ap* 
preciable  disfigurement,  aud  the  patient  will  pmbably  remain  aa  (n* 
from  any  further  risk  as  if  the  breast  itself  had  been  removed.    II  b 
true  that  there  have  been  a  numlier  of  cases  record<Hl  of  flhriTdfO 
mata  recurring  aft'r  operation ;  but  in  the  majority  of  these  omhw  h 
is  more  than  probable  that  the  original  diagnosis  waa  inoomot, 
that  the  diseiise  was  really  sarcomatous.     Tlie  remo'val  of 
tumors,  however,  should  be  undertaken  with  even  greater  care  Uhui| 
the  removal  of  a  carcinonuitous  brejist,  for  the  wound  healing  is 
more  likely  to  be  attended  with  complications  than  if  the  entire  oi 
is  removed,  and  if  suppuration  does  occur,  very  troableaooMi  aad 
long-standing  sinuseH  may  l)e  developed,  which  are  extreaariy  difloaH 
to  heat.     This  should  be  borne  in  mind  when  making  tbe  OTfilnffiltaj 
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igioDB  wLich  I  Lave  lulvised  in  certain  cases  in  which  the  diagnosia 
could  not  be  settled  in  any  other  way.  I  have  seen  the  removal  of  a 
mall  purtiou  of  a  tiiujor  of  thi:;  breast,  for  diu^uostic  purposew,  eauHe 
oow  trouble  to  the  patient,  as  well  as  to  the  Hur(j;eoij,  than  an  aiiipu- 
tuHoD  for  carcinoma,  for  tlie  reason  that  it  is  extremely  difficnlt  to 
perftiotly  e<jutrul  the  heinoiTha^e,  and,  iiideKsthis  be  done,  the  oozing 
will  jieruiit  suiall  accumulations  of  blood  to  form,  'vvhicli  may  seri- 
ously interfere  with  the  wound  healing. 

Otmnii'  Jnfimmnation, — This  eonditioii  not  infrequently  causes 
mnch  difficulty  in  diagnosis.  The  cliief  points  which  may  enable  ua 
I  to  differentiate  it  from  carcinoma  are  the  following :  The  disease  sel- 
dom presents  such  a  shar|>  outline  as  i.H  found  in  careiiumia,  being 
lfl«9  Iwnlized ;  in  a  consiilerable  nundier  of  cases  both  breasts  are 
ftffectod  iu  chronic  mastitis,  which  is  seldom  the  case  with  carcinoma. 
Mastitis  0(!curs  most  fretpiPiitly  in  couuei-tion  with  lactation,  wliile 
OiDOPris  seldom  seen  at  this  time,  ^'hile  the  nipple  may  Ijg  somewhat 
ri*tr)ictetl  in  chronic  mastitis,  and  the  axillary  glands  sf)mewhat  eu- 
\u^Qd  and  tt^uder,  the  dimiding  of  tht^  skin  is  alweut.  "Williams 
ittiicLes  ranch  importance  to  the  "presf'nce  or  absence  of  pain  and 
trudfiifcss  on  ■)tiiiyn)inhtfio}i,''  cancer  in  the  early  stage  being  sehlom 
Tftfv  painful  and  but  rarely  tender,  lii  the  early  stages  of  cancer  it 
wnot always  possible  to  diflereivtiate  the  disease  fron^  an  intlamiaatory 
nodule,  and  in  such  cases  external  applications,  I'ountt^r-in'itation 
ttimlrined  with  the  administration  of  mercurials  and  iodides,  have 
w^n  recommended.  If  such  treatment  be  undertaken,  one  cannot  too 
8tmnt;ly  urge  the  importance  of  watching  the  case  very  closely,  and  of 
<li«coLtinmng  the  treatment  after  a  very  short  trial  if  no  imitrovement 
h  apparent. 

A  warning  should  be  given  that  we  cannot  always  be  sure  that  the 
disease  is  non-malignant,  even  if  it  does  show  irajaovement  under  the 
breatment  mentioned.  The  following  in  an  illustrative  case  of  carci- 
soma  of  the  br^just  in  which  marked  imi)rovement  took  jdace  under 
large  doses  of  iodide  of  potassium  and  mercury. 

Mth.  K ,  aged 38  years.     Married  eighteen  years ;  no  children ; 

sereii  miscarriages.  Well-marked  sjM^cific  history.  Two  yt-ars  Ije- 
fore  there  had  been  a  characteristic  rash,  [liiin  in  the  Ixuies,  wore 
tliTOitt,  and  hoarseness  with  temjKH-ary  loss  of  voice.    The  ]>atieiit  was 

mitted  to  the  New  York  Canc<^r  Howpital,  S(^ptend>er  1st,  1H5K1,  with 
A  history  of  having  iirst  noticed,  fifteen  months  liefore,  a  small  indu- 
rated spot  in  the  extreme  lower  ]H»rtinn  of  the  right  breast,  in  the  fold 
between  the  skin  of  the  brenst  and  the  chest  wall.  This  iucreasetl 
slowly  and  in  July,  181)/),  In-gan  to  break  down  and  ulcerate.     Exami- 

tiou  showe^l  an  ulcer  iu  the  region  de.scribetb  two  inches  long  and 
ut  one  inch  deeii,  directly  in  the  fulil  of  the  akin;    its  edges  were 
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indurated ;  the  ulcer  liail  a  foul,  sloughing  appearance.  In  view 
the  Hiwcitic  liiatory,  it  was  thought  that  possibly  it  might  lie  ol 
syphilitic  orij?iu.  She  was  put  upon  large  doses  of  potassium  iixlide, 
which  were  gradually  increiiaed  until  she  was  getting  four  hundred 
grains  a  day.  Tlie  ulcer  soon  assumed  a  more  healthy  api^earance  and 
the  induration  decidedly  diminished.  At  the  end  of  five  weeks'  tre«t- 
meut  she  was  so  much  iu]]>roved  that  she  went  home.  Aft^-r  a  short 
time,  however,  the  iniprnvemeut  ceased,  and  she  returned  to  tlie  Iios^ 
pital.  A  piece  of  the  tissue  Avas  removed  under  coi^aine  for  micnv- 
scopical  examination,  which  showed  it  to  be  a  typical  carcinonui. 
Aniputjitiou  of  tlie  breast  wiis  at  once  i>erfornied. 

In  cases  in  which  the  clinical  history  and  the  physical  nignsiai] 
to  render  the  diagnosis  certiiin,  I  would  waste  little  time  with  extemaj 
or  internal  treatment,  rehing  upon  the  moi*e  cerbiin  methrnl  *>f  au  ex.- 
ploratory  incision.  Differentiation  of  cai'cinoma  from  sarcoioA  iril 
be  dealt  with  mtir©  fully  under  the  subject  of  sarcoma,  One  oti»i« 
condition  may  oc^casionally  give  rise  to  confusion,  and  that  is  k^hiO, 
but  the  history  of  the  swelling  appearing  after  some  injury  or  inckioB 
together  with  the  very  slow  development,  will  usually  enable  va  "fc 
differentiate  it  from  malignant  disease. 

Unusual  ^'arietieh  of  Mahhaby  Canceb. 

Gmci'r  en  Cuirasae. 

This  ia  not  strictly  a  different  form  of  cancer,  but  one  in  which  ti»' 
early  involvement  of  the  superficial  or  skin  lymjdiaties  gives  risa  *' 
a  clinical  pii-tiire  quite  distinct  from  that  seen  in  the  ordinary  form 
It  is  a  comi>ara,tively  rare  type,  only  twf)  examples  ot  it  haviDglie*^^ 
seen  in  one  hundred  and  seventy  eases  consecutively  observed  l*.** 
^\^illiams.     Williams^  Senn,  and  in  fact  most  writers,  regard  thadi*^ 
ease  as  a  cutaneous  dissemination  of  au  ordinar.v  glandular  carcinoo'* 
ratlier  tJian  as  primary  in  the  skin.     Velji^eau  was  the  first  to  d^ 
scribe  this  form  of  cancer,  and  he  also  differentiated  three  tlistiw* 
varieties,  one  known  as  "  s<iuirrho  dissemine"  or  miliary  cjircinosis; » 
Si^cond,  ill  tlie  foriu  of  irregidarly  shaped  discs,  as  "  cancer  en  plaqnf* ; 
a  third,  a  diffuse  infiltration,  as  "cancer  en  cuirasse."     Hia  opiDinn 
that  the  disease,  in  certain  eases  at  least,  ia  limited  entirely  to  tbeskin 
is  not  ludd  by  mculern  pathologists,  wlio  are  all  in  accord  in  regard- 
ing the  disease  as  primary  in  the  breast,  with  au  early  and  rapid  ei- 
tension  to  tlie  cutaneous  lymphatics.     In  one  hundred  and  seventy 
consecutive  cases  of  mammary  cancer  Williams  observed  only  t»'oof 
"squinbe  dissemint?,"  one  of  which  he  cites  as  a  t> jtical  example: 

A  woman,  weak  and  emaciated,  aged  32  years,  presented  herself 
with  a  hard  tumor  in  tlie  left  breast  of  one  month' s  duration.    The  over- 
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lying  skin  waa  adbert- nt  and  t'ontaiued  au  immense  number  of  smiill 
cancerouB  uodiiles,  varying  in  size  from  a  i>ea  to  a  pin's  head,  which 
were  in  some  cases  coufluent.  The  skiu  of  the  parts  adjacent  to  the 
Ififtbrefist  was  fiiruilarly  affeeted,  as  well  aa  that  of  the  left  axilla.  In 
%  few  months  the  opposite  breast  and  the  whole  intef,rQji]ient  in  front 
of  the  chest  were  similarlj  infected.     No  oi>eratiou  wtis  done.     She 


Fio    1- Cancer  en  Cutni!»!««.     (OrlKinal.) 

died  of  a-Hthenia  with  Bvmptonia  nf  intrathoracic  dissemination  seven 
and  a  half  months  after  the  disease  was  first  noticed. 

Within  the  last  year  I  have  personally  obsfrv^d  a  case  of  "  sepiirrhe 
dissemintV'  almost  identical  with  that  descrilied  by  Williams.  The 
following  is  a  brief  history  of  the  case: 

Mrs.  V\, ,  ii^e  37,  VK)rn  in  Germany,  inarrinl,  the  mother  of  three 

children;  there  was  no  history  of  heredity.     In  October,  1S97,  she 
received  a  severe  blow  in  the  right  breast,  caused  V>y  striking  it  against 
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;m  iron  bectetead.  Two  weeks  later  she  Doted  a  reddish 
from  the  nipple.  A  li-ird  lump  was  first  seen  in  Janoary, 
Tliia  nipidly  lEcreased  in  size.  Wlien  soen  by  me,  April  23d,  1898-3 
less  than  four  mouths  from  the  time  the  swellini?  was  first 
— examination  showed  tlie  right  breast  to  he  twice  iha  siflB 
left.  The  entire  brea.st,  inchiding  the  skin,  w^as  infiltrated 
disease,  the  skin  infiltrations  were  mowtly  aljout  the  size  of  a  pea,j 
in  mauy  places  they  were  so  mimerous  as  to  have  become  o^iflaent, 
forming  hirge  placjues.  These  skiu  infiltrations  extended  a  congider- 
ahie  distaiK'e  beyoml  the  outline  of  the  breast.  The  skin  was  dia- 
cohrretl,  l«<^iug  reddish  in  certain  portions  and  pur^ile  in  otben. 
There  wiis  a,  slight  area  of  ulceration  over  the  most  prominent  jHirtiou 
of  the  tumor.     The  axillary  and  supraclavieular  glands  were  enlarged, 


Fia.   3.— C&rciDdiiiii  of  Drpast,   "  ai|uirrha  dlHaerainj^,"  fatal  In  nine  moaths.     (OriKinal) 

bnt  tljfro  was  no  swelling  of  tlie  arm.  The  tumor  was  moderately 
fix-i'd  t«i  the  ]KH'toral  nuisclo.  The  tlisease  was  considered  eDtirelj 
bnyiiud  o|H'iiitii)U.  For  the  nest  two  months,  while  under  olie^r- 
vatinn  at  tln>  Is\"\v  Ynrk  Caiiet^r  Hos]vital,  the  disease  progressfKlffitli 
f')ri>rMinus  rapidity.  New  ih'V<di)pmeuts  would  spriug  np  almost lUil'^ 
and  in  ;i  IVvv  wcfks  tlio  left  breast  was  extousively  iiivolTed,  and  t"^ 
skin  iiitiltiuti<iits  had  cxti'iidrd  fdmost  entirely  across  the  chest,  Tli<? 
aitii  dill  not  begin  tu  swell  until  cotiii>nrativoly  hate,  but  the  diseM* 
mil  a  vi'r.\  rapid  conrsCj  deatli  ocruning  iu  the  early  part  of  October. 
f»r  jdmnt  nin*^  mouths  after  tlie  tinif'  that  the  tumor  was  first  noticed. 

In  tho  (filfitur  form,  or  the  tyjucal  cancer  en  cnirasse,  the  tlisefl** 
»  nnieli  m(iro  in  the  manner  of  an  ordinary  cancer.  Therein 
a  pain  in  the  beginning,  although  as  the  disease  progresses  tne 
iften  b^'cunies  ver\'  acut^  and  constant.     One  of  the  first  tiling^ 
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loticed  by  the  patient  is  often  a  red  or  purple  imlurated  spot  in  tlie 
[•kinover  the  breast.  Tbis  is  fre<iuently  aaaociated  with  ii  iiemliar 
tinging  or  burning  feeling,  though  hardly  severe  enough  to  be  oiilled 
Other  similar  areas  soon  apiwar  in  the  neighborhood;  these 
gradaally  increase,  finally  coalesce,  and  in  a  comparatively  short 
time  a  large  portion  of  the  chest  is  iuvulved,  aud  the  skin  of  the  cheat 
[is  transformed  into  a  hard  leather-like  substance,  which  has  given 
ri-w  to  the  very  ai)[iroj>riate  name  of  cancer  on  cnirasse.  I  have 
oljeerved  three  cases  of  this  form  of  cancer,  all  being  women  between 
the  ages  of  forty  and  fifty,  and  in  aJl  the  disease  developed  slowly 
and  iD!i.idionjily  ni  iir.'it.  The  skin  having  once  Iwcome  thoroughly 
involved,  the  extension  was  very  rapid.  lu  one  case  the  skin  was 
eornpletely  invaded  for  fully  three-tjuarters  of  the  distance  around 
tifitborax,  aud  fr<un  the  clavicle  to  the  abdorneu.  The  skin,  muscle, 
ind  fascia  w>fre  completely  destroyed  aud  transformed  into  this  char- 
acieriRtic  leather-like  covering,  wiiich  gradually  constricted  the 
until  it  produced  coustiiut  aud  agonizing  dyspntjea.  Three 
case-S  oidy  were  observed  by  Roger  Williams  in  the  one  hun- 
dred and  seventy  cases  allude<l  to.  Gross  states  that  it  is  met  w*ith 
ooce  in  every  twenty -two  cases;  but  this  estimate  is  probably  too 
large.  The  entire  duration  of  tlie  disoiiso  in  iny  tliree  cases  was 
iUjut  two  years.     Operation  was  performed  in  one  case  only. 

Adenocarcinoma. 

Inasmuch  as  this  is  a  comparatively  rare  type  of  cancer,  and  as  it 
^Stem  somewhat  from  the  latter  in  its  clinical  history,  the  following 
^port  of  a  recently  observed  case  will  be  of  interest : 

Miss  H— ,  33  years  old.  Family  history  negative,  with  the  ex- 
^ption  that  au  nm^Ie  died  of  cancer  of  the  kueo,  following  the  kick  of 
'^  horse  thirty -four  years  before,  Thi*  ijatient  ln^rself  had  always  Iht'u 
^'ell  until  Aiiril,  181M),  when  she  noticed  a  lump  in  the  right  breast. 
A  fpw  weeks  later  she  observed  a  similar  snuiller  tumor  in  the  left 
t>rejist.  Both  grew  rapidly  in  size,  and  an  operation  w;is  performed 
Oy  Dr.  H.  O.  Marcy  in  July,  ISlHJ,  four  nionths  after  the  tirst  symi>- 
toius  were  noted.  The  tumor  in  tlio  right  brcist  nt  that  time  was  of 
tte  size  of  an  English  walnut.  Tln>  fnic  in  tlie  left  axilla  was  smaller. 
inasmuch  as  the  tumors  were  not  regarded  jis  inaligiiaiit,  the  breast 
It-sflf  was  not  excised,  and  the  nipph^s  wr^i-e  left  intaet.  A  small 
Inland  in  the  right  axilla  was  removed.  Twn  weeks  later  a  haid  liiiuf* 
oeg:an  to  ajipear  above  the  clavicle  on  the  right  side,  l^iuly  in 
October,  the  right  arm  also  began  to  swell.  Fmir  wet'ks  later,  recnr- 
■rent  nodules  were  noticed  at  the  KJte  of  the  i-icfitrix  on  the  right  side, 
Ou  December  30th,  189<),  tlm  ]tatient  was  referred  to  me  for  advice  by 
!I>r.  Marcy.     Examination  showed  on  the  right  side  the  entire  region 
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of  the  breast,  extending  up  into  the  iisilla  very  laearly  to  the  steniil 
border,  comjiletely  rx'cupietl  by  liard,  irregxilar  masses,  which  ia&i- 
tratwl  the  Hkiu  aud  were,  purple  iu  color.  The  infiltration  eitendeJ 
backwards  uearly  to  the  midacapiiliU"  roj^iou.  Several  brjfer  hard 
maaaes  were  found  above  the  clavicle.  Examinutiou  of  tlit-  li 
t.umi)rs  by  Dr.  B.  H,  Buxtou,  i>atholo^i;ist  to  the  Cancer  U  . 
8bowei.l  the  growth  to  be  au  adeuocarciuoiua.  The  facts  that  iLejw- 
tient  was  only  thirty -three  years  of  a>;e,  and  that  the  disease  raoaii 
almost  acute  courBS,  make  this  ejise  one  of  very  great  interest.  Halnt*! 
lias  receutl^\'  described  a  very  interesting  series  of  eases  of  a(lenoca^ 
cinoma,  (Atmals  of  Sftrgenf,  November,  1898). 


Two  cfiaes  of  Paget 'a  disease  of  the  nipple  have  come  imdw  my 
observation. 

Miss  M ,  o3  years  of  age.     No  history  of  cancer  in  the  family. 

She  first  noticed  irritation  <tf  the  left  brejist  three  to  four  veArs  1«- 
fore.     A  slight  bloody  discharge  showed  itself  and  this  coatiiiuwlap 
to  the  time  of  o]»eration.     There  was  no  distinct  paiu;  rat lier  a  feel- 
ing of  di^icoiufort.     Physical  examination  on  Sei^temWr  13th,  1^, 
showed  the  h'ft  breast  the  site  of  au  nicer  one-^iuart^^r  by  oue-Liilf  Wi 
iucli  in   iliaiiiet<>r  with    indurated  edges,  and   surface  <A  brij;ljl-red 
color;  it  bind  easily.     There  w^as  no  tuiQor  or  thiekeuing  ubnut  tlie 
})ase  of  the  nipifle.     No  enlarged  glands  could  be  felt  in  tiie  asilk 
li(ith  brejists  were  well  developed,  tlie  patient  l>eiug  moderately  stout, 
weighing  one  hundred  and  fifty  jiounda.     Although  the  disease luw 
exteudeil  over  such  a  triiling  area,  it  was  thought  wise  to  perform  * 
very  radical  operation,  and  tlio  entire  breast,  together  with  the  axil" 
lary  glands,  was  removed.     The  ope^ration  was  i>erformetl  Septeifl"*' 
I'lth,  1897.     Microscopical  exatiiiuatiou  showed  the  glands  iu  ^ 
axilla  were  nett  iuvo^lveil.     TJio  structure  of  the  new  formation  of  '^'^ 
nipplo  provi'  I  tv  pical  ailfiiocjirciuoiua.    The  patient  remains  we^  * 
present,  fourteen  immths  after  oiieration. 

Mrs.  8 ,  54  years  of  age  witli  good  family  and  personal  hiat^*^-  Ij 

cousultcil  nin  io  Octolier,  lSHf>,  with  au  ulcer  about  the  size  of  ^^^^Ta 

half-dollar  in  Hie  region  of  the  left  nip]de.     The  nipple  itself  V* 

been  entirely  destrovi'd.     The  ulcerted  area  had  a  bright-retl  ^^*^l^^ 

There  was  no  tunnu*  to  be  felt  in  the  breast  itself,  and  the  diae-^^^^ 

seemed  entirely  confined  to  the  skin.     There  was  only  the  8lighf>^^^ 

aiJiireci.'djli*  iijiduratinn  prt'Hfut  in  the  edges  of  the  nlcerattnl  ar^^^^l 

A  diagnt  isiw  i  (f  irialignaiit  dis('as<\  Imwever,  was  luade,  and  radicail  op^*  A 
„i:    i..   .     1         1    ;    .  1       «'iii.     .     1'   -.1.   ,v.-._i..  1   i      ..„i;.-.„    .«  ^M^. 


at 

wan 

me 


ion  was  strongly  advised.     The  patient  objected  to  o]ieration,  »^^^ 
in  hist  sight  i>f  fnr  one  year,  after  which  time  she  again   consult^^ 
e.     Then  Ihn  eiitiri'.  breast  had  beci>iiie  invtdved  with  what  clinical-*' 
appear«'d  tn  be  ty)>ical   carcinoma.     The  axillary   glands  wpre  a^'^^^ 
markedlv'  <mlarged.     liy  this  time  the  disease  was  hopelessly  iuop^* 
able. 

It  is  not  my  jirovince  to  cuter  into  a  discussion  of  the  niuch-Tes^**^ 
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luesiion  of  tlie  etiology  of  this  disease,  but  the  clinical  history,  tho 
[diagnosis,  ami  treatment  slioulil  be  brietly  (Ipscrilied. 

The  distfsisH  is  comparatively  rare.  Shield  states  tiiat  lie  was  sur- 
prised to  timl  from  tlio  reports  of  St.  Geort^e's  Hnypital  how  rare 
tmdoubted  casos  rejilly  seem  to  be.  Of  400  cases  of  careiuomata  ex- 
amined, ouly  it  of  Pa^et'.H  disease  were  fimiul.  Out  of  2M  cases  col- 
lected by  Bowlby  (Medict)-Cliinirgical  Trausactioii8j>  Vol.  74),  14 
develoi>ed  caucers;  9  are  said  to  have  escaped.  It  is  possible  that 
iu  some  of  these  9  tho  diaeiaso  would  have  developed  had  the  patients 
lived  sufficiently  hmg.  The  duration  of  the  disease  in  Bowlby 'a 
cases  iu  wliieh  no  tumors  ap[)eareil,  varied  between  six  months  and 
twenty  years,  while  the  14  cases  iu  which  cancer  finally  developed, 
varied  from  a  few  days  to  twelve  years.  The  aj^'e  of  the  patients 
diflfers  little  from  that  of  patients  with  carcimmia  of  the  breast,  the 
ordinary  type  of  cancer,  the  youn|.,'est  t»f  Bowlbey 's  cases  being  thiiiy- 
811,  the  oldest  sixty -four  years  of  a^e.  Shield  states  that  tho  affected 
akin  is  always  infiltrated,  and  that  if  a  ])ortion  of  it  he  pinched  be- 
tween the  finger  and  thumb  one  can  almost  always  make  out  the 
parchnient-liko  thickening.  This  thickening,  while  jiresent  iu  both 
of  my  own  ca.ses,  was  by  no  raeaus  marked.  The  ulcerated  area  itself 
resembled  acute  eczema,  although  the  edges  were  much  more  shar]>ly 
defined.  In  ray  own  cases  the  ulcers  were  single.  Sometimes,  how- 
ever,  they  may  be  multiple,  and  may  extend  for  a  considerable  dis- 
tance lieyond  the  nipple,  even  beyond  tlie  alveoli,  covering  a  large 
portion  of  the  breast.  In  all  the  cases  nbserved  by  Paget  hard 
cancer  of  the  breast  finally  developed. 

From  a  very  careful  study  of  this  disease  Shiehl  draws  the  follow- 
ing conclusions  :  (1)  Paget's  disease  is  rare,  and  tho  diagnosis  is  diffi- 
cult and  not  uncommonly  erroneous ;  ('2)  it  is  usually ,  1  mt  not  certainly, 
followed  by  carcinoma  of  the  breast;  ('5)  as  is  usual  with  rare  mala- 
dies, the  life  experience  of  one  man  is  hardly  sufficient  to  enable  him 
to  strike  an  average  of  symptoms  and  terminatious. 

Shield's  Hugj^estion  t«.)  substitute  the  term  "sui^erticial  carcinoma 
of  the  Bkin"  for  "  Paget's  disease"  I  believe  to  b<>  a  vrry  good  one. 

As  regards  the  ii'tuhftvuf  ai  this  diseas*-,  I  am  thorougldy  con- 
vinced that  nothing  sbort  of  u  very  radical  *)[»eratiun — namely,  com- 
plete removal  of  the  breast  and  axillary  glands — shtmld  be  i>erformed. 
Shield  states  that  ho  lias  nevi-r  known  a  genuine  c;ise  nf  Paget's  dis- 
ejise  truly  cured  liy  local  remedies.  There  is  little  dnubt  that  th<^ 
majority  of  the  ca.ses  reported  as  having  been  successfully  treated  by 
these  remedies  are  cases  of  mistaken  diagnosis. 

Because  of  the  very  small  extent  t>f  tlie  disease,  one  is  tempted 
to  try  some  milder  measure,  as,  for  exampli^,  caustics,  before  resort- 
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ing  to  amputation  of  the  breast.  Shield  strongly  advised  apiiikst 
of  thoao  half-way  mejwures,  and  adds  tliat  it  is  probable  tluit  tsXt 
of  the  nipple  aud  alveola,  or  nipple  alone,  without  reiiuival  of 
breast,  ia  not  sufficient  to  insure  the  {jutient  against  tlie  after  fomiA* 
tion  of  cancer,  aud  he  cites  a  very  iuiiiortaut  case  iu  HapfMii  of  hit 
opinion. 

The  patient,  a  lady  50  years  of  age,  had  had  a  chniuic  nWnt 
on  the  summit  of  the  If  ft  ni{>plp.     Pnlliativo  treatrni'nt  wan  (irnt  trir 
Finjilly,  tht«  ni[)]>le  was  excised  by  the  advict*  of  an  eniiueut  F^nr'gBO 
Twelve  inoutliK  later,  a  tuiut>r  the  si^e  of  a  marble  wmm  found  in  th% 
upper  and  inner  part  of  the  breast;   this  jiroveil   t«:>  be  Mcirrhot 
Cftroiudinaof  the  l>reust  with  a  round-celled  saixjoma  in  the  Hobx 
lary  region  occurred  iu  the  same  pati*?nt. 

Mrs.  M ,  aged  .'').'?  years,  without  hereiiiti 

was  oiM?rat'ed  upon  in  the  soring  of  18U4  for  ■ 
breast  aud  involvement  of  the  axillary  glands.     'I'li* 
well  until  the  fall  of  lHi\~^,  when  enlargement  wan  n 
submaxillary  gland.      This  continued  to  increase  i 

1890,  when  it  had  become  a  tumor  three  inches  in  a. :  a^ 

just  lieneath  the  augle  of  the  jaw  on  the  left  side;  it  wiw  slight 
movable.     The  patient  wits  treated  by  her  j>hyHician,  Dr.  R.  Oli^ 
Phillips,  of  Yonkin-H,  N.  Y.,  for  foiur  wei'ks  with  llie  mixed  ttixiux 
erysiindas  and  bacillus  j)r(Kligiosus,  with  t]>e  result  that  ibn 
decrejLsed  two-tliirds  in  size,  and  becauie  very  movable. 

On  JIarch  14th,  ISlHi,  I  i^i^erated,  uuder  ether  amvsthocda.  Ti 
8|)heroidnl  masses,  one  three-(juartei's  of  an  inch  the  other  one  in< 
iu  diameter,  were  removed  from  the  deep  submaxillary  regi<in;  l» 
were  entirely  encapsulat^nl,  and  on  section  showed,  macrtmcopjc 
the  typical  characteristics  of  malignant  disease.  Careful  micm 
cal  examination  by  Drs.  E.  K.  Dunham  and  B.  H.  Bux^*' 
gists  in  the  New  York  Cancer  Hosidtal,  failetl  to  find  a 
than  glandular  hyj)erphi8ia.  Carend  examination  at  tli-  n 
operation  of  the  region  of  the  breast,  axilla,  and  sir  r 
triangle  sin  nved  no  eviileuce  of  glandular  enlargement.  ! 
general  health  was  goo<l.  In  June,  1H*.K»,  a,  rt'curr»^ncft  i 
the  region  of  the  breast  and  axilla,  involving  tho  nkin,  iitibcot 
tissue,  autl  ]H>ctoral  muscle.  In  the  latter  part  of  July,  1896,  I 
ated,  removing  the  entire  diseased  urea,  together  with  Imlh  iM'ct*! 
muscles.  The  woimd  healed  without  suppuration,  tho  ]iatieut  luj 
a  prompt  recovery.  Microscojiical  examitiation  showetl  tho  tutuor 
l)e  a  typical  scirrhous  carcinoma.  Shortly  after  the  operation  ai>nB' 
the  breast  a  recurrence  took  place  at  exactly  the  site  of  tho  firnt  oin»r- 
ation,  iu  the  submaxillary  region,  and  the  tunjor  gn*w  with  gn*.nt 
rapidity.  I  performed  another  operaticm  iu  S«.'ptemlH'r,  18l>i,  renKtf- 
ing  an  encapsulated  tumor,  tlie  size  of  a  siujdl  egg,  with  pr«H'is**ly  ihft 
same  characteristics  as  the  first.  Iu  view  of  the  macro««copical  Jip*^ 
pearanco  and  the  prompt  recurrenctr,  T  filt  connnced  that  the  tarn* 
in  this  region  were  more  than  glauilulur  hyjM^rplAsia,  ami  askinl  f»»ri 
very  careful  microscopicml  report.     A  large  nnmlier  of  sectiotm  w« 
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ma*!©  before  evideut-eH  of  sarcdiua  were  tliHcoverfd.     TlieHt>  exaniiua- 

tioufl— by  Drs.  Duubam  iind  Uiixton— slunved  the  ^rowtL  U)  be  roimd- 

oeliedsarcoiiiH.     Ab<Hit  a  iimiith  aftervvurdH  n  Hecoiul  recurrence  totik 

p]ao€!  iu  the  HubmaxJllary  reKJ""  J  ^,1^^  tumor  grew  witb  greater  rapitll- 

itx   than  l.»efi>ro.     The  deei>er  tissiteH  were  at  this  time  involved,  and 

fiix-tXier  operation  waa  cnuwithn-ed  useless.    J^t  no  time  were  the  supra- 


Fio.  3. -  rHfUble  r»ireiiK.riiii.i.r  iliij  Brt-n.st, 


'lik'UittJ  .» 


^^   *^vicalftr  glands  enlarged,  and  the  tumor  iu  the  neck  hatl  the  soft, 

"^'"stic  apyjearance  (*f  a  rapidly  gr^twing,  round-relied  sarcoma, 

^>.      The  8ul>r»e<iuent  history  was  briefl\^  as  f<}llovis:  The  tumor  con- 

-A^^>)ued  to  grow,  filling  up  the  eutire  neck.     It  became  markedly  pro- 

»^^berant,  and  waa  ho  s<»ft  afli  to  give  the  api^ara:uce  of  fluctuatinn, 

^l^bough  a^i  liratinns  failed  to  reveal  the  presence  of  fluid.     At  no  time 

^^fts  there  uleeratitm  or  slougbing.    The  growtli  finally  filled  the  month 

^nd  the  ueck,  making  it  extremely  difKeultto  speak  and  still  more  dif- 

^^fult  to  swallow.     The  patient  died  of  exhaustion  ou  March  18th,  1W)7, 

A  Blight  Ifn-al  recurrence  of  the  carciu<)ma  wan  noticed  iu  the  skin; 

"tiliis  increased  but  little,  however,  and  at  the  time  of  deatb  waa  no 

Xnore  than  a  small  iuliltratiou  of  the  skin. 
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jBopentod  examinatinnH  of  the  tumora  removed  from  the  neck 
wed  Lo  tractt  whatever  of  epithelial  [jroliferation;  hence  thiBcaj^e 
US  to  be  one  that  cau  be  explaiued  only  ou  the  theory  of  twoen- 
\\  different  forms  of  malignant  disease  oecurrini,;  in  the  saijif 
IviduaL 

ha  examples  of  tlie  coesiatence  of  mammary  cancer  vdth  sare^oft 
iwliere,  Bo^er  Williams  waw  able  to  collect  eleven  cases;  in  eij;lit 
hese,  the  sarcoma  was  found  iu  the  other  tjreast,  while  in  three, 
sarcoma— the  same  aain  my  case— appeared  in  other  regions  than 
breast. 

The  accompanying  illustration  (Fij?.  3)  shows  very  well  the  ai*- 
ranee  of  a  double  carcinoma  in  a  woman  of  forty -two  years.  No 
ration  was  performed  as  the  disease  i  "able  when  she  con- 

ed a  surgeon.     The  jjrogress  was  raj 


^rotj 


),  iLLUSTRATmO  THE 

8  Period. 


Es  OF  Carcinoma  of  the  Breast  in  ' 

Sl/>VV   ProORESS  of   the  DlSEAflii. 

Mrs.  B ,  77  years  of  age.     Good  fan: 

5  noticeil  a  small  lump  near  the  nipple  < 

V  slowlv  in  size,  and  four  >ears  later  amp 

fornied"^by  Dr.  William  T.  Bull,  at  St.  Li 

ned  well  for  three  years,  when  a  local  rec. 

did  scar  whs  noticed.     There  was  no  gland 

iftse  progressed  very  slowly,  and  a  year  jat    •  a  small  gland  ^••"P' 

red  in  the  axillary  region.     There  was  nevei    any  swelling  of  t  *** 


itory.     In  1888  eh^ 
right  breaat    X^^^^ 
m  of  the  breast  «*"**' 
Hospital.     She  i^" 
loe  ill  the  regior»  *^^ 
involvement.     'ITu* 


,,  and  the  growth  iu  the  brejist  sliowed  vei     little  appreoia 


V>^* 


uge  for  nearly  two  years.     Death  finally  occ  irred  from  exlia*^^" 
I,  in  the  early  part  of  1898,  ten  years  from  tie  beginning  of  ^i*^ 

•iftse. 

Mrs.  M- ,  94  vearH  old.      Thirty  years  ago  the  patient  f^^*'  \ 

king  the  breast  ou  the  corner  of  a  betlstead.     A  tumor  develof^^^^ 
rtly  afterwards.     This  wjis  removed  by  caustic  paste.     She  '^^'^ 
ueil  well  for  fifteen  years,  when  there  was  n  recurrence.     The  d^^^*-^ 
3  w;iH  removed  a  second  time  iu  a  similar  manner.     Another  recL-^^^*"     t 
•c   followid  .'tnd  the   imste   was  again   applie<l  iu   1886.      L'^>C^^^^ 
irreuce  followed,  liut  the  exact  time  wjis  not  noted.     Her  concr^^^ 
L  on  April  22d,  18*,KS,  .showed  a  raiiss  the  size  of  a  hand  adherii^*^-**' 
he  che.sfc  wall,  with  Heveral  small  nodules  infiltrating  the  skin  1 — ^ 
d  the  main  tumor.     The  whole  growth  had  the  appearance  of^ 
ical  carcinoma.      Tlio    ]»aiient  at  this   time  wa.s   suffering  ve  ':^^-^ 
itly  from  cuu^h  and  dysiiuteji.     Moderate  cachexia  was  preBent  - — 

Treatjuent. 


The  attenii>t  to  remove  cancer  of  the  breast  by  some  method 
ration  date.s  back  to  very  early  tiincH.     Earlier  methods  air 
love  the  entire  breast.     As  to  the  final  results  of  the  very 
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rations,  we  have  little  definite  informatiou.  Prior  to  1870,  the 
lical  profession  had  l<Mit  iiiucli  of  the  earlier  faith  in  the  eflicacy  of 
oi>eratioii  for  caucer  erf  tbe  breiist,  ami  tht;  niir^^eoiiH  wlio  per- 
aed  thein  conteutetl  themselves  with  removing  the  tumor  itself, 
ling  up  the  woniul  with  as  little  deformity  as  possible,  and  never 
(rferiug  with  the  axillar,\  glands.  To  Moore  of  London,  and 
«8  of  the  United  States,  we  are  largely  indebted  for  the  great  ad- 
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e  in  the  treatment  of  caneer  of  the  breast.  Moore,  in  18*17,  showed 
[neompleteuess  and  ineflieacy  of  the  inethodH  tlion  in  v<t^nie,  and 
agly  nrgeil  extirpation  of  the  entire  organ,  ami  eH[jerially  of  the 
cent  skin.  Gross,  in  1880,  practically  ontlined  the  eomph^te*  c)j>era- 
j)f  to-day,  advising  not  only  the  removal  of  tlie  entire  breast  and 
axillary  glauds,  but  urging  dissection  <*f  the  fusi-ia  over  thepec- 
l  initscle.  Still  later,  in  1889,  Heideuheini,  by  Ids  very  careful 
scientific  investigations  as  to  the  manner  in  whirh  cauceronH  cells 
nd  from  the  original  focus  of  the  disease  into  the  neighboring 
8,  demonstrated  the  tacts  many  of  which  Moore  and  Gross  had 
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already  from  clinical  observations  years  previously  assumed  as  trne. 
The  gist  of  Heidenheim's  results  may  be  aummed  U}t  in  a  few  words. 
A  cauceroua  tumor  of  the  breast  that  has  become  aufficiently  Jarge 
to  be  recognized  clinically  has  already  scattered  its  infectious  cells 
throughout  the  entire  breast,  the  neighboring  chain  of  glands,  and  m 
many  cases  the  fascia  overlying  the  pectoral  muscle. 

Before  discussing  the  different  methods  of  operation  at  present 
employed,  it  is  well  to  take  up  the  question  of  the  j^osaibility  of  curing 
cancer  by  any  operation. 

The  statistics  of  operations  for  canc«r  of  the  breast  have  bpen 
more  accurately  and  fully  worked  out  than  tLose  of  cancer  in  any 
other  locality;  hence,  at  present,  we  are  iu  a  position  to  state 
fairly  definitely  the  percentage  of  cases  that  are  likely  to  be  cured  bj 
operation.  This  does  not  mean  that  we  can  in  every  case  give  an 
accurate  prognosis,  for  we  cannot  too  strongly  emphasize  the  fact  tliat 
the  disease  is  one  liable  to  the  greatest  variations,  wliich  make  it  im- 
possible for  the  surgeon  to  give  any  definite  time  limit  in  an  indiTiiJ- 
ual  case  of  cancer  of  the  breast.  It  is  a  common  belief  that,  ifilie 
surgeon  could  see  all  cases  in  the  early  stages,  a  cure  would  be  asBorei 
Tliis  idea  is  by  no  means  true.  While  in  a  general  way  the  proguoeis 
is  better  the  earlier  the  0[)eration  is  performed,  there  are  cases  ia 
which  the  malignancy  is  so  great  that  an  operation,  even  if  performed 
as  soon  as  the  tumor  has  become  euflSciently  large  to  be  noticed  bj 
the  jiatient,  fails  to  prevent  a  speedy  recuiTBnce.  A  good  iUuatra- 
tion  of  this  is  a  case  observed  by  the  writer  two  years  ago. 

The  patient  was  an  unmarried  woman,  35  years  of  age,  with  a 
small  nodule  in  the  left  breast,  not  larger  than  a  hickory  out. 
TLiH  nodule  had  l]»eeu  noticed  about  eight  weeks,  was  but  slightly  naJJi- 
ful,  and  was  situated  in  the  u]>ppr  antl  outer  quadrant,  rather  dwply 
located  in  the  substance  of  the  brea.Ht.  It  was  not  adherent  to  the 
skin,  and  no  enlarged  glands  could  be  found.  The  diag:noais  of  c^ci- 
noma  was  made  chiefly  ui>ou  the  single  sign  of  characteristic  barJ- 
ne«H.  A  very  thorough  operation  was  performed,  and  all  of  the  axil- 
lary glrtutls  and  fat  were  carefully  removed.  In  the  mass  of  fat  tffo 
or  three  wmall  glimda  wtnc  found  that  appeared  harder  than  nornial- 
Microacojjictil  examination  showed  that  they  were  already  carcinoma- 
tous. In  less  tiiau  six  months  there  was  a  slight  recurrence  in  tlie 
axilla,  wliich  was  removed  bv  operation.  A  few  months  later  tbe 
arm  liegan  to  swi^ll,  although  no  tumor  was  appreciable  on  n^i' 
tiou.  The  patient  gradually  failed  in  general  health,  developer' 
of  inetastaHes,  and  died  within  less  tbau  a  year  from  the  tim' 
original  operation. 

In  ordiT  to  estimate  properly  the  value  of  operativ' 
must  first  have  a  very  clear  and  definite  idea  of  the 
ease  when  left  to  itself.     Without  going  intodetai 
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describe  the  various  changes  that  may  take  place  id  cancer  of  the 
breast,  which  is  treated  of  iu  another  article  in  this  volume,  we 
mftv  accept  it  aa  proven  tlmt  epontEineous  cure  is  unknown,  and  that 
Ibe  disease  when  not  treated,  always,  sooner  or  hiter,  ends  in  death. 
Tarious  authom  have  estimated  the  duration  of  life  in  cancer  of  the 
biPftfit,  untreated,  to  be  twenty-seven  months,  twenty -two  months, 
twenty-six  months,  thirty-two  months.  The  average  duration  of  life' 
ih  cases  treated  by  the  older  methods  of  operation  was  thirty-nine 
moutls  in  two  hundred  and  twenty-four  cases  collected  by  Groas/ 
Of  five  hundred  and  nineteen  cases,  one-third  was  free  from  re- 
currence three  years  after  oiienition,  while  of  sixty-five  not  oper- 
ated upon,  only  one  was  well  after  three  yeai-a.  The  mortality 
^^  the  older  metlioda  of  operation  was  probably  not  far  from  one 
"e«tli  ia  six,  and  the  cures  of  cases  collected  by  Gross  were  9.5  per 
cent 

Accepting  the  theory  that  cancer  begins  as  a  local  disease,  the 
^Urgeon  argues  that  there  must  be  some  period  at  wliich  it  can  be 
*Gmoved  without  danger  of  return,  although,  as  I  have  said,  this 
X^riod  iu  some  cases  has  already  passed  before  the  tumor  has,  attained 
^tfficient  size  to  be  recognizable  l»y  the  patient.     The  results  of  the 
^]der  (or  the  incomplete,  as  they  are  now  called)  methods  of  opera- 
tion will  now  be  compared  with  the  modern  or  complete  operations. 
Xn  attemi»ting  to  estimate  the  value  of  the  old  and  the  new  methods, 
Ve  must  have  some  common  standard  of  value,  or  some  common  un- 
derstanding as  to  what  is  meant  by  the  term  "cured."     For  many 
^eara  Burgeons  have  accepted  without  reserve  Volkmann's  rule,  which 
l^gards  the  three-year  limit  as  the  basis  of  cure.     I  believe  that  a 
more  extended  study  of  results  would  show  us  that  the  rule  has  too 
many  exceptions  to  justify  us  in  accepting  it  with  the  confidence 
'which  it  at  present  enjoys.     Kecurreuce  may  take  place  many  years 
after  an  operation.     In  a  paper  on  the  latency  or  imraunity  after 
operation  for  cancer  of  the  breast,  read  before  tlie  Medict>-Chirurgi- 
cal  Societj'  in  1889,  forty -eight  cases  of  late  recurrence  were  collected 
by  Shield.    In  twenty -nine,  recurrence  took  place  from  nine  to  twenty- 
nine  years  after  operation. 

Billroth  went  so  far  as  to  say  :  "  I  think  one  may  express  himself 
more  boldly  [than  Volkmann],  and  may  declare  that,  if  a  careful  ex- 
amination by  an  exi>erieuced  surgeon  detect**  no  returu  when  one  }'ear 
has  passed  since  the  operation,  one  may  be  sure  that  there  will  be  no 
local  nor  glandular  recurrence,  and  may  pronounce  the  patient  aa 
radically  cured," 

Later  investigations,  however,  have  proven  Billroth's  views  to  be 
erroneous,  and  the  more  we  study  the  final  results  of  operations  for 
Vol.  XVU.— 28 
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cancer,  the  more  reason,  I  believe,  shall  we  find  for  extending  <>nil 

the  three-yetvr  limit  nf  Volkmann, 

The  following  cases  observed  by  the  writer  are  excellent  eiampJei 
of  the  long-continued  latency  of  the  disease. 

F.  V — ■ — ,  72  years  old;  widow,  no  children.     A  twin  Hiater tad 
died  of  cancer  of  the  left  shoulder  blade.     Peraonal  historv:   The 


Fi",  5.— Carcinoma  of  the  Br<;ast,    Jjxral  rwcurreuee  soventeen  ji'arB  *fU-r  operatioD.    COiigtal.^ 

tumor  api^eared  iu  the  left  breaat  twenty  years  ago.  It  grew  slowly 
in  fiizo  aud  at  tlio  euil  tif  six  months  was  removed  by  oiieratiou,  the 
wlnjlo  brniiHt  Ijt'iiiK  twcisod.  She  remained  iwrfectly  well  for  seven- 
taon  vearH,  wlif  n  tlu^re  wa.s  a  local  recurreuce  at  the  site  of  the  scar. 
The  tumor  fontitiutMl  to  ^;rtivv  slowly.  An  examination  mmle  three 
years  after  tli«»  rt'curreueo  was  noted,  showed  a  maws  alxmt  four  inolies 
in  diameter,  situated  iu  tlie  re^iou  formerly  occupied  by  the  breast, 
and  firml  v  attached  to  the  chest  wall.     There  was  an  area  of  ulceration 
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the  size  of  a  silver  Liilf-dollar.  There  was  no  glandular  involvement, 
either  in  tlie  axilla  or  aupraclavietilar  region,  and  no  sweUing  of  the 
arm. 

Mrs.  T^ — — ,  aged  53,  with  good  family  history.  She  injured  her 
left  breast  twenty-two  years  ago  when  nursing  an  infant.  Ten  years 
later  a  Hmall  himp  was  noticed  in  the  same  breast.  The  first  operation 
vaa  performed  in  1885,  the  tumor  being  removed  without  excision  of 
til©  breast.  A  second  oi>eratioD  for  local  recurrence  was  perforniecl 
in  1887.  She  then  remained  perfectly  free  from  recurrence  for  seven 
Tears  after  the  last  operation,  when  a  swelli  ug  was  observed  in  the 
Tight  axilla,  close  against  the  thoracic  wall.  The  axillary  tumor  was 
TemovPtl  by  me  Octoljer  2d,  1895.  Microscopical  examinatiou  showed 
it  to  be  a  typical  carcinoma.  It  was  found  impossible  to  remove  the 
entire  dietease.     Shortly  afterwards  the  arm  became  gradually  swollen. 

I  have  referred  to  the  different  lights  in  which  recurrences  are 
regarded  by  different  writers.  Billroth  considered  a  cjiae  develojung 
one  year  and  a  half  after  oijeration  as  having  no  connection  with  the 
original  tumor,  but  looked  upon  it  as  an  inde^jendent  growth.  How- 
ever, few  observers  have  gone  so  far  as  Billroth ;  yet  there  are  many, 
and  ywerhaps  we  might  say  the  majority,  who  now  regard  cases  devel- 
oping three  or  five  years  after  operation  as  independent  tumors. 
This  whole  question  must,  I  think,  be  studied  in  the  light  of  new 
facts.  I  believe  that  a  careful  review  of  the  subject  of  recurrent  can- 
cer will  convince  an  imin-ejudiced  observer  that  cancers  developing 
long  periods  after  removal  of  the  primary  growth  are,  in  the  vast 
majority  of  cases,  true  recui-rences  rather  than  developments  Je  novo, 
and  that  they  are  due  to  the  fact  that  at  tlie  time  of  the  primary 
operation  infected  cancer  cells  were  left  behind,  in  eitlier  the  glands 
or  the  region  of  the  wound,  or  in  many  cases  doubtless  hidden  in  un- 
developed metastatic  deposits,  where  for  a  longer  or  sliorter  time 
ihoy  remained  in  a  latent  condition.  That  this  exi>hiuatinn  is  neither 
impossible  nor  improbable  is  shown  by  our  knowledge  of  tuberculous 
disease,  which  has  so  many  irnints  in  common  with  malignant  dis- 
ease. To  my  mind  it  is  another  fact  that  seems  to  render  more  com- 
plete this  analogy,  and  it  adds  another  link  to  the  chain  of  evidence 
that  is  Iwing  slowly  forged  in  proof  of  the  tlienry  that  cancer  is  also 
due  to  an  infectious  microorgaui.Mm.  It  is  not  uiy  province  to  discuss 
the  etiology  of  cancer,  and  I  siuiijly  call  attention  to  the  above  as  in- 
directly throwing  light  n[ion  this  ([ucstifni  of  latn  recurrences. 

Halsted  {A)tnak  of  Surffen/,  Vol.  XX.,  ISIM)  states  that  of  fifteen 
cases  of  late  recurrences,  in  but  one  did  the  recurrence  take  place  in 
the  nkiu.  Ho  further  adds  that  he  has  found  no  iiosiiive  evidence  of 
recurrence  as  late  as  three  years,  which  was  not  in  the  scar  in  a 
broad  sense  of  the  word.     From  these  facts  he  reasons  very  ingeni- 
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ouslj  that  the  probable  exiilanation  of  many  cases  of  local  recuimoM 
is  that  the  tissues  of  the  womid  were,  at  the  time  of  the  operatiaa, 
infected  hy  the  knife  or  instrument  that  had  been  in  ooninct  with  cin- 
cerous  tissues. 

I  believe  this  explanation  may  be  tme  of  at  least  a  (lortioii  ol 
current  growtlis,  though  it  would  probably  apply  with  more  tomt 
those  occurring  soon  after  the  o]»eratiou  tliun  to  thcise  deireiopixB^(< 
after  a  longer  period. 

Halrfted  hfus,  however,  eii]i>liaHized  what  I  bolieve  to  i>t*  a  reuil  di^ 
ger,  and  on«  to  which  but  few  surgeons  have  called  attenfcicni.     It  i^ 
custom  of  many  surgeons  doing  operations  to  cut  through  tbe  taa^ 
itself,  in  order  to  study  its  macroscopic  api>earan(^>,  and  thflXi,  v~m 
the  same  instrument,  without  disiufeeting  it  or  the  handci  io  fo 
and  complete  the  operation.     This  is  a  practice  that  should  be 
Gondemued.     That  the  danger  is  a  real  one,  and  rests  upon 
theoretical  grounds,  is  shown  by  the  fact  tlmt  tljere  are  at 
iiuiul>er  of  cases  on  record  in  which  an  abdominal  incision  for  maLm^^ 
liuut disease  within  the  ]>erit*>nejd  cavity,  esiiecially  whenaocotn 
by  ascites,  lius  given  risi^to  iuime<liateand  rapid  developmenk of 
nant  ilisease  iu  the  tissues  of  the  alxiomiual  wound,  which  w«tre  qt&l^* 
healthy  prior  to  the  operation.     One  such  case  has  come  under  m.^^ 
own  observation,  IxMug  an  extensive  sarcoma  of  theoTaries,  omeahinr^ 
and  mesentery,  in  a  girl  twenty  years  of  age.     Two  weeks  after 
exploratory  o| deration,  tbeie  was  a  very  niarke<l  iufiltratiaQ  of  Uie 
alxlotiiinal  wall  at  the  site  of  the  incision  with  sarcomatoiifl  tiaroe. 

Frederick  Deunis  ("System  of  Surgery,"  Vol.  FV.)  citee  %  cms 
in  liis  own  practice,  in  which  infection  ]ire«umably  occtured  from  a 
knife  that  had  b«!en  in  contact  with  cancerous  tissues,  the  dinnaiw  Ti 
ourring  in  a  V-shaped  incision  which  was  made  through  bealthr  akia 
sim]ily  to  relieve  the  tension  of  the  flaps.  Two  other  similar  OMH 
have  been  related  to  me  by  other  surgeons. 

I  have  ijersonally  seen  rapid  dissemination  follow  attemjila  lo 
exjjloro  round-celled  sarcoma,  especially  periostejd  »ircoiua  ol  tba 
femur,  iu  a  number  of  cases,  and  I  am  more  and  more  conrriiiwid! 
that  such  explorations,  undertaken  with  either  tbe  knife  or  the 
punch,  are  attended  with  no  small  risk  in  carcinoma  aa  well  as  in 
coma.      In    certain  cases  it  is  necessary  for  us  to  raeori  lo 
aids,  but  I  believe  the  number  of  caaes  of  this  sort  should  be  greatlj 
restricted. 

Mekmtaws  probably  result  from  infected  cancer  cella  entering  the 
circulation  through  the  thonunc  and  right  lymphatic  ducia.     QeMnI 
dissemination  rarely  occurs  before  the  lymphatic  glands  have 
involved.     Gross  states  that  of  39  i>08t-mortem  eiaminatjoaa 
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metastatic  deposits  of  caueer,  tbe  glauds  were  involved  in  70.1  per 

wnt. ;  hence  iu  011I3'  1  case  out  of  8  tlid  dissemination  occur  without 
prerioiiB  involvement  or  infection  of  the  glands.  As  to  the  fre<iueucy 
of  metastatic  deposits,  statistics  vary.  Gross  states  that  iu  374  cases 
metastases  were  presumed  to  be  present  in  83,  or  22.19  per  cent,; 
'vrhiie  of  78  cases  io  which  post-mortem  examination  was  made,  they 
\fere  found  iu  39,  or  50  per  cent.  As  to  the  time  when  the.\  are  most 
likely  to  occur.  Gross  states  that  out  of  every  100  cases  24  occurred 
<iurint,'  the  first  year,  21  between  the  iirst  and  second  years,  27  between 
the  second  and  third,  and  28  after  the  third.  While  metastases  may 
occur  in  almost  any  part  of  tbe  body,  they  show  a  decided  preference 
for  certaiu  localities.  In  128  post-mortems  collected  by  Gross,  de- 
posits were  found  in  the  axillary  glands  iu  89  per  cent. ;  iu  the  liver 
iu  42  per  cent. ;  in  glands  other  than  axillary  iu  23  per  cent. ;  in  the 
pleura  in  23  per  eeut. ;  in  the  lung  in  20  j_)er  cent,  j  iu  the  kidney  in  3 
per  cent. ;  in  the  ovary  iu  5  per  cent. 

liestilts  of  Operation. — The  accompanying  table  (p.  438),  prepared 
with  the  assistance  of  Dr.  E.  E.  Walker,  by  addiug  recent  statistics 
to  the  very  complete  table  of  Watson  Cheyne,  shows  in  a  condensed 
form  the  result.*?  of  operations  performed  by  the  leading  sui^eons  of 
the  world - 

In  comparing  the  results  of  the  complete  operation  with  the  in- 
complete, attention  should  be  called  to  the  fact  that  iu  some  of  the 
earlier  statistics  a  very  complete  operation  was  performed.     Volk- 
manii  excised  the  pectoral  is  major  in  some  instances,  the  minor  in 
thirty -eight  cases.     He  did  not,  however,  go  so  far  as  Halsted,  iuas- 
tnticli  as  he  reserved  this  extensive  operatiou  for  liis  worst  cft.ses,  in 
which  one  or  both  muscles  were  involved,  and  he  states  tiiat  in  only 
11  of  the  38  cases  was  there  a  recurrence  in  the  scar.     In  7  case.s  there 
"Vtah  a  gluudular  recurrence.     Iu  other  wordn,  iu  .58  per  cent,  there  was 
eitlaer  local  or  glandular  recurrence.     In  the  cases  in  which  the  pec- 
■loralis  was  not  reraoved-^the  milder  cases — there  was  a  similar  re- 
currence iu  60  ])er  cent.,  from  which  fact.s  Halsted  reasouH  that  tlie 
excision  of  the  pect<iral  muscles  means  altogether  a  more  comjilete  oi>- 
eratiou.     Iu  most  of  the  discussions  iu  which  the  advantages  of  the 
complete  operation  are  set  forth  by  its  advocates,  it  .seeiua  tu  me  that 
too  great  stress  has  been  laid  upon  the  importance  of  local  or  regional 
rence,   aud  often  the  point  of  chief  importance,  viz.,  the  fiual 
te  patient,  has  been  lost  sight  of.     It  matte r.s  little,  so  far  as 
he  patient  is  concerned,  whether  he  dies  as  the  result 
M3al  recurrence.     It  would  api>ear  tliat  the  only 
5  value  of  any  method  of  operation  for  can- 
based  on  the  final  results  as  regards  the 
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cure  of  the  patient.     If  the  {lisease  is  already  ao  far  advanced  at  fh^, 
time  of  tlie  operatioo  that  the  iiectonil  muscle  or  its  fascia  iius  b^^,,^ 
come  infiltrated  with  carcinomatous  cells,  the  probabilities  are  Fee — ^ 
great  that  metastases  have  already  occutTed,  or  that  the  supraclav^ 
eiilar  or  mediastinal  glands  have  become  hoi>eles8ly  in  volved. 


Statisticb  op  Bkkabt  Operationb. 


Operator. 


Pisclier  { Henry) 

£Bi!iar<!h  (Oklckop)  . . . 

Before  1863 

After  180a 

RfMMj  (Kbcln"r) 

Billrotl)  {WiQiwflrt^3^). 
Tri'inli.'k'!il>urg{Nfneu- 

.iorlT; 

LUfke  fDictrich) 

Cznrny  (Stlimiilt)  . , . . 
Krijiiti'in  fHoriuTj  ,  .  .  . 

KustLT  (Sdnnhk) 

Ki'iiiig  (nildelinind)  . . 
ller^jitiniin  (EiclM'l)  ... 

Milchdl  Banks 

IliiLstu'd  (riTn'iit  rr[Kirt) 

Wnts<m  t'licyne 

VolkiiuiiJU 

Billrutli  up  to  1877  . . . 

1H77  lo  1H7M 

Mi<{<Jlr«ex     Hosiiitul  \ 

lit>]HMtA,    ISS") t 

t>n)ilJj.  Sir  Thnni!is  (T, 

Ullrlolph  Stiiilli) 

Warrtii,  .1,  C 

Gross.  S.  W 

Du'iinis 

l>l)W«l , , 

Bull 

WvAt 

Uflfcricli 

Prior  hi  IHflf)  ... 
SiiK-o  1K\H) 

Total 


147 
220 


61 
143 

87 

no 

150 
!44 
232 
135 
114 
82 
133 

m 

131 

305 
68 
98 
1» 

41 
73 
43 
74 
29 
lis 
125 
D2 
57 
35 


3,135 


20 
10 


2ft.  3 
38.7 

11 
7.6 
4.4 
4 

10.8 

"4.S 

13 

(?) 
1.0 

15.7 

i3!2 
5.2 


2.7 

3.7 

1.3 

0 

3.4 

0 


B-3 

s  n  a 


Si 


36.3 

18 

47 


48.9 


68.2 

47 

30.51 


36 
40 

28.5 


n 


55 
44 


(?) 
82 

54 

(^ 

5S 
(?) 

63" 
36.8 

33  " 
6t 


62.9 
69.4 


51 

57.0 

40 


6 

5 

3 
» 

5 
18 

9 
17 
11 

21.9 
30 

11.4 

5.8 
8 


23 

18 
23 

n.'s 

M  ' 
24.5 
2S.6 


Casks  Opckatko  Uroii 
moHX  THJUf  Taawt 
YkAiw  luroiw  Tn 
Rkpokt. 


m 

171 
47 

124 

89 

50 

69 

82 

131 

132 

118 

43 

"78 
21 

135 


53 
88 
38 
6 
75 
60 


ill 


59 


68 
60 
46 

68 

(?) 
fll 
62 


42.8 


23 

'5' 
3 


4 

18 
8.6 
90 
15 
20 
30 

4i  ' 

57 

12 


4S.« 

B0.9 

21.09 

45 

50 

86.7 

20 


HI 
y 


i 

8 

•20 

1    ^ 

\i 

*^ 
15 


IT 
\1 

8 
IT 

3 

1« 

S4 
14 


The  .statistics   of   Helferich    {DeKfxrhe  Zeifscfiri/t  JTtr 
Bd,  44)  which  contain  Homoof  the  most  uaefiil  data  that 
with  regard  to  the  vahii^  of  operative  interference  in 
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Bcreast,  show  that  in  not  a  single  case  in  which  the  pectoral  muscles 
i^ere  involved  at  the  time  of  operation  clid  final  cure  ensue.     If,  tUere- 
Lore,  it  is  true,  as  statistics  would  seem  to  show,  that  the  ilisease  is 
practically  incurable  when  the  jiectoral  muscles  have  V>ecoine  involved, 
bletjuestiou  naturally  arises;  Why  subject  the  patient  t<J  the  exten- 
sive operation  of  removal  of  the  muscles  when  tliey  are  mtf  involved? 
One  rejison   for  this  extensive  operation,   emphasized   by    Halsted 
ami  others,  is  that  removal  of  the  f>ectoraliH  alone  j>erraits  of  i)erfect 
removal  of  the  contents  of  the  axilla.     We  must  admit  that  it  cer- 
tainly does  j^reatly  facilitate  the  tlissection  of  the  axillary  j^lands,  yet 
ill  the  majority  of  eases  I  believe  the  tlissection  can  bo  done  withtmt 
interfering  with  the  i>ectoralis.     The  removal  of  these  muscles  cannot 
fairly  be  cited  as  the  cause  of  the  very  great  improvement  in  the 
matter  of  external  recun-euces  in  Halsted's  statistics.     His  external 
necnrreuces,  local  and  regiooal  combined,  amounted  to  2*2  jier  cent,  in 
lis  earlier  statistics  of  the  complete  operations,  and  2(i.3  per  cent. 
in  his  latest  statistics,  an  enormous  improvement  over  tlie  results  of 
tie  incomplete  operations,  in  wliich  there  were  about  75  per  cent. 
'ocal   recurrences.     Yet  Watson  Cheyne   ("Objects  and  Limits   of 
^fieratiou  for  Cauc«r,"  189(5,  ]>,  I-J3),  who  does  not  Ivelieve  in  removing 
■lie  ffectoralis  except  in  rare  cases,  had  only  eighteen  i>er  cent,  of  local 
'"ftcurrences,  a  considerably  lower  percentage  than  Halsted.     These 
tatistics  of  Cheyue's  would  seem  to  show  that  the  dictum  of  Halsted, 
hat  the  pectoralis  should  he  removed  in  every  ease,  cannot  be  con- 
idered  as  definitely  proven.     I  agree  with  Cheyne,  who  states  that 
©ttioval  of  the  pectoral  muscles  is  not  necessary  unless  theie  are 
<;tual  nodules  in  the  substauce  of  the  nniscle. 

Xn  the  manner  of  operation  descrilKed  by  Cheyne  tliere  is  no  diffi- 
rulty  whatever  in  pulling  up  the  remains  of  the  ]tectoral  muscle  suffi- 
fiently  to  obtjiin  complete  access  to  the  upjinr  part  of  the  axilla. 
Cheyne  further  states:  "  Where  the  glands  in  the  axilla  are  markedly 
jnLirged,  the  tiuestion  arises  as  to  how  far  one  should  go.  In  the 
irst  place,  under  such  circumstances  it  is  certaiuly  \sell  io  hco  what 
>ne  is  doing.  While  if  the  pectoral  muscle  is  not  idfected  at  all,  I 
prefer  leaving  it;  I  think  it  is  well  to  divide  it  transversely,  aud  after 
tbe  operation  to  stitch  it  ujj." 

Another  and  very  imi>ortant  question  which  cannot  l>e  regarded 

tia  settled,  is   the  treatment  of  the  postcri<;»r  triangle  of   the  neck. 

Isted  believes  that  this  triangle  shrjuld  be  o(H:?ned  up  in  every  case 

iraclavicular  glands  should  l>e  removed,  whether  enlarged 

"ery  authority  on  the  ojierativo  treatment  of  can- 

""ordinal  rule  that  the  pal]>able  enlargement  of 

itutes  a  contraindication  to  o^jerative 
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interference.     We  must  atlmit   tliat  the  eupraclavictilar  glands  in 
maitj  cases  are  affected  with   carcinomatous  cells  before  they  are 
palpably  enlarged.    Whether  the  removal  of  these  glands  at  this  stage 
of  the  disease  will  cure  the  patient,  is  the  question  before  us,  and  one 
which  we  cannot  settle  without  many  more  facts  than  are  at  preseo^ 
at  our  diapoaul.     No  one,  as  far  as  I  know,  with  the  exception  o*— 
Halsted,  has  reported  a  case  of  final  and  complete  care  of  cancer  aft^^ 
the  disease  had  estouded  to  the  supraclavicular  glands. 

Cheyue  states  that,  "if  the  highest  axillary  glands  are  notably 
involved,  it  stands  to  reason  that  the  posterior  triangle  of  the  Deri 
should  bo  oj>en6d.  Unfortunately,  however,  in  these  cases  tlie  liie 
of  infection  does  not  so  much  run  up  in  the  line  of  the  posterior  tri- 
angle, as  along  the  suljclavian  vein  into  the  thorax,  along  a  route 
which  is  only  imperfectly  accessible,  even  if  the  posterior  triaagle  ia 
oi>ened,  and  I  have  not  seen  much  benefit  iu  the  way  of  fiudiog  or 
rootiug  out  the  disease  as  the  result  of  opening  up  this  triangle.  Mr. 
Arbuthuot  Lane  advocates  division  of  the  clavicle  and  cleariDg  out 
the  aupraelavicular  glands  iu  many  cases,  but  this  is  a  method  wLich 
I  cannot  at  all  agree  with,  and  I  think  that  my  results  bear  me  out 
Where  the  disetise  is  noticeable  iu  the  supraclavicular  glands,  I  be- 
lieve their  cure  is  hopeless." 

The  following  is  Halsted'a  operation,  as  described  in  the  Annah  of 
Sni'gci'if,  1894:  and  1808,  First,  the  skin  incision  is  carried  at  once 
everywhere  through  the  fat.  The  triangular  flap  of  skin,  containing 
nothing  lint  skin,  is  reflected  back  well  towards  the  posterior  aiillan 
line.  The  fat  wliich  lines  the  flap  is  dissected  back  to  the  lower  edge 
of  the  pectoralis  major  muscle,  where  it  is  continuous  with  the  fat  of 
the  axilla.  The  costal  insertions  of  the  pectoralia  major  are  severed 
and  the  splitting  of  the  axilla,  usually  l>etween  its  clavicular  and  cos- 
tal portions,  is  begun  and  continued  to  a  point  about  opposite  tlie 
scalenus  tuberclo  on  the  clavicle.  The  clavicular  fjortiou  of  thepet'- 
toralis  major  niiiHflo  and  the  skin  overlying  it  are  cut  through  cl<»8 
to  the  clavicle.  This  exposes  the  apex  of  the  axilla.  The  loose  tis- 
Biifi  imdi^r  the  clavicular  portion  (the  portion  usually  left  behind)  on 
tlu^  prctorali.4  major  is  carefully  dissected  from  this  muscle,  as  the  let- 
ter is  drawn  ujjwards.  The  splitting  of  the  muscle  is  then  contiuuwl 
to  thi5  humorus,  and  the  part  of  the  muscle  to  be  removed  is  cnt  close 
to  its  huiuerul  attachment.  The  whole  mass  of  skin,  breast,  alveoli^ 
tissue,  and  fat,  circumscril>ed  by  the  original  akin  iucisiou,  is  raised  f " 
with  sonio  force,  to  jmt  the  submaxillary  fascia  on  a  stretch  aa  ? 
stripped  from  the  thorax,  clona  to  the  ribs  and  pectoralis  minor 
cle.  It  ia  well  to  include  the  delicate  sheath  of  the  minor 
when  this  is  practicable.     The  lower  and  outer  border  of  i^ 
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xaQoacle  liavinpjj  been  passed  and  clearly  exposed,  this  muscle  is  divided 
^t  riRht  angles  with  its  fibres,  at  a  point  a  little  below  its  middle. 
TIhe  tissue  over  the  iniuor  muscle  near  ita  coracoid  insertion,  more  or 
^ess  rich  in  lymi)Latic8  aud  often  canceroua,  is  divided  as  far  out  as 
;j>ossible,  and  then  reflected  inwards  in  order  to  liberate  or  prepai'e 
:for  the  reflection  upwardn  of  this  part  of  tlin  miimr  muscle.     The  sub- 
clavian vein  is  exposed  at  the  higlifsi    |  >  .ssiMi^  siibflavicular  point. 
The  contents  of  the  axilla  are  dissected  away  with  much  care.     The 
glands  should  not  1)g  pulled  out  with  the  finjj;ei-8,  but  dissected  with  & 
sharp  knife.     It  is  advised  to  remove  all  of  the  loose  tissue  above  the 
vessels  about  the  axillary  plexus  of  nerves.     The  vessels  hanuj,;  been 
freed,  the  axillary  contents  are  then  stripi>ed  from  the  inner  wall  of 
the  axilla,  the  mjiss  to  be  removed  being  held  firmly  by  the  left  hand, 
putting  on  a  stretch  the  delicate  sheath  which  combines  it  to  the 
chest.     This  faweia  is  cut  away  close  to  the  ribs  anil  to  the  serratus 
magnus  muscle.     The  subscapular  vessels   become  nicely  exposed, 
and  are  caught  before  they  are  divided.     The  subscapular  nerves  may 
or  may  not  be  removed.     Kiister  strongly  urges  leaving  them,  while 
Hakted  stat*^8  that  the  importance  of  so  doing  is  not  yet  entirely 
settled.     The  entire  mass,  including  tumor,  subcutaneous  and  axil- 
lary fat,  is  removed  in  one  piece. 

In  ft  very  recent  pa[>er  giving  the  results  of  ojierations  for  cancer 

of  the  breast  performed  at  the  Johns  Hopkins  Hospital  from  1889 

to  1898  (Transactions  of  the  American  Surgical  Association,  1898), 

■Halsted  states  that  his  present  mpthod  of  operating  is  even  more 

J'adical  than  that  employed  at  the  time  of  the  first  publication.     He 

states  that  the  supraclaviculai"  region  is  almost  invariably  cleaned 

Out.      He  no  longer  divides  the  clavicle  as  he  did  five  or  six  years 

^4;o,  believing  that  its  simplo  division  does  not  much  facilitate  dis- 

BectioD.     Ho  says  that^  if  it  were  very  desirable  to  remove  the  su- 

tjrau^lavicular  contents  in  one  piece  with  the  axillary  contents  aud 

V)reast,  one  need  not  hesitate  to  excise,  if  necpssary,  even  the  eu- 

"tire   clavicle.     But  the  removal  of  the  suprnclavicular  fat  andlym- 

X>hatic8  is  best  done  from  within  outwards  and  from  below  upwards, 

Che  subclavian  vein  being  the  startiug-point  <if  lioth  infra-  and  snpra- 

■clavicular  regions.     To  excise  the  Bupr;icluvt€ular  tissues,  ho  uses  the 

vertical  incision,  parallel  with  the  sternomastnid  muscle,  near  its  pos- 

"terior  lw>rder.     The  few  post+^riirr  fibres  (vf  this  nuiscle  arp  divided, 

and  the  junction  of  the  internal  jugular  and  subobiviau  vein  is  exposed. 

The  dissection  is  begun  at  the  angle  or  junction  of  these  veins.     The 

omohyoid  muscle  is  divided  in  itti  tendinnus  portinn. 

The  supraclavicula  leen  cleaned  nut  in  67  cases  at  the 

tin»  Hopkins  E  la  found  in  the  tissues  removed 
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23  times,  or  in  34  per  cent,  of  these  eases.     In  30  cases  there  was  d^ 
cancer  and  in  14  the  tissues  liad  not  at  the  time  of  the  report  he^^jy 
exhauativeiv'  examiued.    Of  the  67  operations  53  were  primary  opeiH^ 
tions,  ha%'iug  been  i»erfornied  at  the  time  of  the  removal  of  the  breaa^ 
while  14  were  performed  subset jueut  to  the  origiiial  operation,  ancf 
because  the  supraclavicular  glands  could  be  })alpated.     The  resnlts 
of  this  very  large  number  of   operationw  are  exceedingly  hitereatiag 
and  important.     Halsted  states  that  in  four  cases  the  patients  were 
alive  and  apparently  free  from  metastases  three  or  more  years  after 
the  primary  operatitm,  although  in  these  ca.ses  the  oi>eratina  upon  the 
neck  was  i>erformed  secondarily.     Two  of  these  patients  were  tiling 
and  well  at  tlie  time  of  the  report,  more  than  four  years  after  tlie 
primary  operation,  and  three  and  three  and  a  half  years  after  tlie 
0]jeratiou  upon  the  neck.     In  one  of  these  cases  a  portiou  of  the 
clavicle  was  dissected. 

Of  the  lifty-tliree  i>rimary  neck  operations,  the  supraclavicular 
glands  were  found  involved  in  twelve  cases,  or  twenty-three  per  ceut. 
Unfortunately,  nothing  is  said  of  the  subsequent  history  of  thesecusea. 
Therefore,  the  ouly  positive  evidence  Halsted's  statistics  afford  us 
as  to  the  value  of  this  operation  of  cleaning  out  the  suprackvieukr 
fossa  remits  upon  two  cases  in  which  the  operation  was  doDe  seo 
oudarily,  aud  in  which  the  patients  remained  well  three  andthreeand 
a  half  years  after  the  operation.  In  view  of  what  I  have  already  said 
regjirdiug  the  failure  of  three-year  limit  as  establishiug  a  cure  of  the 
disease,  wo  cauuot  consider  the  qnestinn  as  settled  without  mnoh 
stronger  evidence.  Halsted  argues  that  the  neck  involvement  is  no 
more  serious  than  that  of  the  axilla.  The  neck  can  be  cleaned  out  just 
as  thomughly  us  tin.'  axilla.  He  Ixi^lieves  that  we  shall  in  the  uear  future 
remove  the  inediastiual  contents  at  some  of  our  primary  operatioM. 
After  reviewing  the  cases  in  which  the  operation  ujwu  the  neck  has 
been  |»orf(>riiied,  lie  concludes  that  "it  would  ap|>ear  that  for  tlie 
present  our  rule  should  be,  operate  on  ike  jwrk  in  every  cane.  Tbe 
neck  operation  shoidd  not  be  postponed  for  a  second  act."  Jn^^^ 
main  operation  he  states  that  some  changes  have  been  made,  fl® 
now  removes  the  clavicular  as  well  as  the  major  pectoral  innflcK 
di\'idiug  the  insertion  of  the  major  and  then  its  origin,  and  tli^ 
origin  oi  the  minor  before  exposing  the  sulxilavian  vein.  This  vei" 
is  first  exjtosed  at  its  inner  part,  and  the  axilla  is  stripijed  of  its 
touts  and  its  anterior  wall  at  one  time,  from  within  outwai 
from  abctvo  downwards,  as  before.  The  skin  incision  ren 
atme  as  in  the  original  operation.  He  still  further  empl 
dangers  of  exploratory  incisions,  having  been  deeply  imu 
the  large  number  of  cases  in  which  general  dissemin 
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taalignaiit  growth  apparently  followed  quickly  upon  exploratory  iu- 
siairins.  He  states  that  breaat  tumors  should  not  be  incised  on  the 
:>I)e rating- table  prior  to  their  removal.  The  surgeon  ninat  learn  to 
recognize  malignant  tumors,  not  only  with  the  microscope,  but  also 
iritli  hin  naked  eye  and  fiugers. 

Shield,  in  liis  recent  work,  has  drawn  a  very  interesting  comi»aii- 
BOD  of  the  results  of  Sir  Thomas  Smith  ([)ubli8hed  in  the  Lancet, 
August  18di,  18%),  and  those  of  Halsted,  and  oue  very  iniportjiut 
point  brought  out  by  these  statistics  is  that  to  which  I  have  already 
referred,  namely,  that  the  high  percentage  of  local  recunouces  is  not 
always  inconsistent  with  comparatively  good  final  rt^sulLs.  Of  85 
oases  of  Sir  Thomas  Smith's,  local  recurrence  followed  in  26,  or  74 
j)er  cent.  Taking  the  usual  three-year  limit  as  the  basis  of  cure,  15 
cases  remained  well  beyond  three  yeara,  or  giving  a  propt)rti<in  of 
42.6  per  cent,  of  "cures."  As  Shield  points  out,  the  percentage  of 
local  recurrence  is  cerbiinly  high,  and  some  of  the  patients  who  lived 
the  longest  had  the  largest  numlwr  of  local  recurrences.  Same  of 
the  patients  were  alive  thirteen  and  seventeen  years  after  operation. 
Comparing  this  with  Halsted's  50  cases,  reported  in  the  Atinals  of 
Surgery  in  1804,  there  are  only  fi  per  cent,  of  so-called  local  rwnr- 
rences;  but  including  the  regional,  an  should  fairly  be  doue^  the 
percentage  of  local  recurrence  is  22,  10  patients  died  of  metjistatic 
deixwits  and  11  othei-s  were  not  traced.  But  2  women  were  well 
over  three  years.  Since  the  jmblication  of  Shield's  work,  Halsted  has 
published  a  paper  gi«ng  his  results  up  to  April,  1898 ;  and,  inasmuch 
as  he  has  now  been  able  to  trace  lit  of  138  cases  l)eyond  three  years,  we 
kave  a  much  fairer  basis  for  compariug  the  operation  with  Sir  Thomas 
Smith's  than  the  earlier  statistics  used  by  Shield. 

Of  the  7fi  patients  oijcrated  on  over  three  ypars  ago,  41  jter  cent. 
Were  alive  and  well  without  Itical  recuiTence  and  with  no  sign  f)f  me- 
Sastaees,  10  died  more  than  three  years  after  oi)eration,  but  1  of  them 
iaving  l(x;al  recurrence,  tlie  other  'J  dying  of  metastas*'H.  Halsted 
tateH  that  some  of  the  10  patieutH  wlio  died  aftor  tltreo  years  may 
lave  had  at  three  j'eara  signs  of  metastasis,  though  he  is  unable  to 
aake  a  [>ositive  statement  as  to  his  i"»int.  Thirty-livR,  or  4(\  jit*r 
lent.,  died  within  three  years  of  tiie  operation,  and  7  luul  local  recur- 
■enoe.  Of  the  total  numlier  of  cases  o[>erated  ui)on  (133),  35,  or  2t>.3 
jer  cent,,  had  local  tir  regional  rectirrenre. 

Sir  Thomas  Smith's  cases  furnish  us  with  new  and  very  important 
lata  in  proof  of  what  I  liave  said  regarding  three  years  as  establish- 

I  a  cure.     Wh'l  of  3^>  remain^-d  well  for  thne  years 

iver,  g  4^2.'i  jxt  cent,  of  "i-nreH,"  9  cases 

ed,  thereby  lowering  the 
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proportion  of  actual  "cures"  from  42.6  per  cent,  to  17.1  jjer  cent,  a 
very  notable  diiference. 

The  stfttiatics  of  Wataon  Clieyne  should  be  pointed  out  as  show- 
ing the  best  results  yet  obtained  by  operative  treatment  of  cancer  of 
the  breast,  the  proportion  of  local  recurrences  having  been  but  \8 
per  cent.  Twelve  out  of  21  caaes  traced  beyond  three  years  were 
free  from  an}-  evidence  of  local  or  general  return,  giving  57  per  cent, 
of  estimated  "cures." 

Bennett  May,  in  his  Ingleby  Lectures  {BHii'sh  jUedical  Jonma!, 
May  29th,  1897),  discusses  HaJsted's  operation  as  follows:  **!  tbiak 
it  is  very  doubtful  whether  some  of  these  modem  extensive  of)eratire 
procedures  confer  any  additional  immunity  from  recurrence  at  all 
commensurate  with  their  severity.  It  is  clear  that  in  both  classes  of 
operation  the  majority  of  fatal  cases  die  of  internal  metastases  with- 
out external  recurrence ;  and  against  internal  metastases  no  ojieration 
can  protect.  It  is  very  certain  that  but  little  good  can  result  from 
these  extensive  measures,  if  there  exists  some  deep-seated  nidaa  of 
infection  which  is  beyond  the  reach  of  the  knife." 

Rudolf  Matas,  of  New  Orleans,  in  a  discussion  upon  the  operative 
treatment  of  cancer  of  the  breast,  at  a  meeting  of  the  American  Sur- 
gical Association,  April,  1898,  in  reply  to  the  question  "  Can  we  ex- 
pect still  l^etter  results  from  more  extensive  and  aggressive  operation, 
or  must  we  now  depend  solely  upon  earlier  diagnosis  to  increase  the 
effectiveness  of  ]>resent  procedures?"  states: 

"  So  far  as  I  am  concerned,  and  judging  purely  from  ray  personal 
experience  with  HalstetVs  and  Meier's  operations,  I  firmly  lielieve 
that  surgery  has  here  nearly  reached,  if  it  has  not  alread}'  attaint 
it,  maximum  esi>res8ion  of  effectiveness,  beyond  which  it  is  a^*o- 
lutely  impossible  to  ad^'ance  without  great  risk  to  life  or  witb  &'if 
further  exf)ectation  of  increasing  the  chances  of  [lermanent  recovery- 
It  is  clearly  fixed  in  my  mind  that  all  surgery  can  do  is  to  thoroug^'^' 
eradicate  the  ])rimary  focus  of  infection  in  the  breast  together  "^^ 
the  luost  freiiuented  extrathoracic  routes  of  lymphatic  contaminati*^'*" 
bpy<nul  this  it  is  impossible  to  go  with  any  reasonable  prospect  of  0^^' 
cess." 

Matas  has  had  considerable  experience  with  Halsted's  op^^ 
tion,  and  a  comparison  of  the  results  with  the  results  of  his  earl**' 
and  less  complete  operation  is  of  interest.  Since  1894  he  has  oper**^ 
upon  a  SGiios  of  cases,  15  in  number,  by  the  complete  method* 
Halsted  and  Mfver.  Two  patients  died  of  accidental  causes  not  r*^' 
nected  with  the  operation.  Of  the  remainder  5  were  living  (n^^* 
beyond  three  years)  and  8  died.  In  5  cases  there  was  local  recurre*** 
(33.3  per  cent.).     In  3  cases  death  was  due  to  metastases. 
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Comparing  these  results  with  those  of  12  cases  operated  upon  prior 
3 1894  by  the  earlier  methods,  5  remained  well  beyond  three  years, 
r  41  i>er  cent.  Including  1  jjatient  that  recovered  after  three  recur- 
iDces,^  his  recoveries  or  estimated  cures  reach  GO  i>er  cent.  These  re- 
ilts  of  iucomplete  o])eration  (only  33  per  cent  of  total  failures)  are  in 
Tiking  eontrast  with  the  C7.7  per  cent,  of  total  failure  following  his 
aiea  of  cases  operated  upon  by  Halsted'a  method.  Matas  from  his 
ersonal  experience  C()ncludeH  that  "  iu  advanced  canes  in  which  the 
pper  axillary,  subscapular,  and  ]»oHterior  cen'icol  Jj^mphatics  are 
larkedlj  involved,  Halated's  operation  offers  no  more  prospect  of 
ir©  or  chance  of  escajje  from  internal  metaHtasea  and  secnndary  re- 
irrence  in  the  neck  than  the  older  and  less  mutilating  operations. 
he  new  operation  will  unquestionably  greatly  diminish  the  probabil- 
y  of  local  reairrenci',  but  the  patient  will  die,  as  a  rule,  just  as 
iiickly  from  regional  aud  internal  metastases  as  if  a  superficial  oper- 
tion  had  l)een  perffirmed." 

It  is  but  fair  to  state  that  Matas,  in  spite  of  his  own  diseour- 
ging  results,  is  still  a  firm  believer  in  Halsted'a  ojjeration.  These 
?sulta,  to  ray  mind,  show  the  impossibility  in  such  a  subject  of  draw- 
ig  correct  conclusions  from  any  small  series  of  cases.  They  still 
irther  prove  that  the  question  is  a  moat  complex  one  and  at  present 
npossible  of  solution.  No  matter  what  our  attitude  may  be  in  ref- 
rence  to  the  advisability  of  adopting  the  method  of  Halsted  as  a  rou- 
ne  measure,  no  one  can  fail  to  appreciate  the  enormous  value  of 
[alsted's  work.  Whatever  be  the  final  solution  of  the  question,  that 
olution  will  be  due  in  no  small  measure  to  the  elalxirate  and  pains- 
iking  investigations  of  himself  aud  his  associates. 

I  l>elieve  that  the  true  explanation  of  the  statistics  of  Matas  and 
imith  and  of  the  apparent  inconsistency  of  cnniparatively  gond  final 
esnlta  occurring  with  a  high  percentage  of  local  recurrence  iH  as  fol- 
ovs.  In  the  majority  of  cases  that  result  in  final  cure  after  any 
aethod  of  operation  the  disease  has  jirobubly  not  extendi d  at  the 
im©  of  operation  far  enough  Ijeytmd  the  original  tunmr  to  cause  a 
)cal  or  general  recuiTence.  For  the  sake  of  a  concrete  exami>le,  sup- 
ose  we  place  the  numV>er  at  twenty  per  cent,  trf  the  cases  ojjerated 
pon,  the  other  eighty  percerd.,  if  operated  uptm  by  the  complete 
ethod  of  Halsted,  would  show,  c.;/.,  twenty -five  per  cent,  of  external 
^urreuces,  and  if  by  the  incomplete,  eighty  in  (Mie  hundred  per  cent. 

This  does  not  necessjirJly  mean  that  the  number  of  final  cnrps  will 
a  increased  by  anything  like  this  ]^roportion  after  the  cnraplete 
peratiou,  but  that  the  disease  which  has  extended  in  various  direc- 
onB  and  through  various  channels  Iiuh  nut  only  involved  the  (mtlyiug 
Lssaes  of  the  breast  and  the  axillary  glands  which  are  removable  by 
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the  complete  o{>eTatioD,  but  tliat  it  lias  alBO  involved  other  regions 
not  accessible  to  the  surgeou,  as,  for  example,  the  mediastinal  glands, 
or  the  bone  marrow ;  hence,  although  the  surgeon  may  be  able  to  prfr- 
vent  a  local  or  external  recurreuce,  he  cannot  i>revent  the  develoi^ment 
of  metastiiaes  from  the  hidden  source  of  infection  just  described. 

This  explanation  is  not  offereil  hh  a  jilea  in  favor  of  goin^  bock 
to  the  older  methods,  but  simply  as  a  way  to  harmonizing  facts 
wliich  seem  to  be  at  variance.  No  on©  can  study  the  i^essimistic 
tesiehiuga  o(  u  rjuart^r  of  a  century  a^o  an  retj;artlH  tlie  curability  of 
cancer  of  the  brea.st  %vithout  feeling  that  a  great  step  in  advance  has 
been  made  by  our  modem  methoda.  The  mortality  of  operation  haa 
been  lowered  from  sixteen  per  cent,  to  leas  tliau  twr >  per  cent. ,  ami 
tlie  estimated  cures  have  risen  from  nine  ]>er  cent,  to  probably  about 
twenty-five  per  cent.  These  facts,  encouraging  as  they  are,  should 
uot,  however,  lead  uh  so  far  in  the  direction  of  extensive  ni->eration  as 
to  make  U8  forget  that,  after  all,  surgery  of  maUguaut  disease  of  the 
breast  is  but  a  part  of  general  surgery  of  miUignaut  disease,  and 
should  bo  iierformed  according  to  the  general  surgical  and  anatomical 
I>riueiples  that  hold  good  for  other  parts  of  the  body,  and  for  malig- 
nant disease  in  general. 

Shield,  after  very  carefulh'  and  judiciously  reviewing  the  resnlts 
of  the  old  and  new  methods,  concludes  :  "  From  what  has  been  said  it 
is  clear  that  much  difference  of  opinion  still  exists,  and  I  feel  confi- 
dent that  W6  neeil  more  extended  and  prolonged  observation  in  cases 
submitted  to  such  operations  as  those  of  Halated  and  Meyer  before 
we  can  universally  adopt  them.  The  swing  of  the  pendulum  of  sur- 
gical opinion  is  generally  extreme,  and  has  now  turned  from  too  slight 
to  too  extensive  operating." 

hulirttfitnis  and  Confrdindicaf  ions  for  Operation. 

Operation  should  lie  strongly  urged  in  all  cases  of  cancer,  includ- 
ing sarcfiijia  of  tho  breast,  in  which  there  is  a  reasonable  prospect  of 
tli»'  siiigonu  bf'ing  able  to  remove  tho  entire  disease.  If  the  skin  is 
involved,  M  vt^rv  wide  area  of  skin  should  be  removed  without  any 
regard  to  siibs(H|nout  closure  of  the  wound.  The  i>ectoral  fascia  and 
the  axillary  glnuds  and  fat  hIiouIiI  be  removed  in  every  case.  If  there 
is  any  evidence  of  iiifiltratimi  of  the  pectoral  muscle  itself,  the  muaclo 
shnnld  bn  removed,  altliougli  iu  such  cases,  as  the  statistics  of  Helfe- 
ricli  prnvi-,  the  prospoct  of  cure  is  very  slight.  If  the  glands  in  the 
axilla  are  extensively  involved,  it  may  bo  wise  to  remove  the  ijectoralia 
major  niuselo  in  order  to  facilitate  the  dissection  of  the  axilla,  even 
though  the  disease  does  not  involve  the  muscle  itself. 
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Aa  regards  the  prognosis,  it  may  be  said  in  a  general  waj'  that 
the  more  chronic  the  type  of  cancer  the  greater  the  probability  of  a 
cure,  and  even  if    recurrence    takes    place,  it  in  likely  to  bo  long 
delayed.     In  cancers  of  very  rapid  growth,  in  which  the  ekin  is  early 
and  extensively  involved,  the  prognosis  is  almost  absolutely  bad,  no 
luatter  what  form  of  operation  be  employed  or  how  goon  it  be  per- 
formed.    Taking  the  cases  as  they  occur,  without  selection,  o^jerated 
ipon  along  the  linos  laid  down,  there  is  a  reasonable  prospect  of  free- 
dom from  a  return  of  the  tlisease  for  at  least  tliree  years  in  oue-third 
of  the  cases.     The  mortality  from  the  operation,  in  the  hands  of 
skilled  surgeons,  is  at  the  present  day  about  two  -per  cent.     The  more 
Extensive   operation   advocateil    by  some — that  of  resection  of  the 
clavicle  and  amputation  of  the  shoulder-joint,  for  carcinoma  of  the 
breast — I  believe  to  be  rarely  if  ever  justifiable.     Of  such  operations 
Shield  well  says:    "They  are  severe  in  performance,  painful  in  en- 
durance, slow  in  healing,  and  almost  inevitably  disappointing  in  the 
ultimate  result."     Oiierations  performed  in  cases  in  which  the  aiir- 
geon  is  sure  that  the  disease  cannot  lie   completely  removed  not  iu- 
ffequently  cause  rapid  increase  in  the  growth  of  the  lesion. 

Palliattve  Treatment. 

"Williams  states  that  it  is  desirable  for  cancer  i)atient9  to  live  iu  a 
"dry,  warm  climate,  where  there  is  plenty  of  sunshine.     I  l>elieve  this 
-advice  to  be  exceedingly  good.     An  experience  of  several  years  aa 
«urgeon  in  charge  of  the  Incurable  "SVartl  of  the  New  York  Cancer 
Hospital  has   thoroughly  couvinced  me  of   the  unminbikable  influ- 
ence of  the  weather  on  patients  suflFering  from  cancer.     On  clear, 
Vriglit  davH,  when  the  air  was  free  from  humidity,  the  juiin  and  dis- 
•comfort  of  the  patieuis  were  reduced  to  a  minimum;  while,  on  the 
other  hand,  during  cold  damp  weather,  the  change  wan  verv  strik- 
iDg.     We  were  forced  to  give  larger  doses  of  Hedatives,     The  pain  and 
discomfoi-t  of  the  patieuts  were  very  greatly  iucrpased. 

Many  writers  advise  against  a  meat  diet.  Williams  strongly  re- 
commends the  use  of  bromide  of  ]>otuKHiuiu,  and  frequently  eniijlnys 
it  iu  combination  wdth  Fowler's  soiutiou.  Hot  a])plicati<)nH  are  as  a 
rule  contraindicated,  as  they  increase  the  disctimfort  and  burning. 
If  areas  of  nleeratitm  are  present,  I  have  f«niijd  the  greatest  relief  to 
come  from  the  use  of  p()\v<lere«l  ortlmform,  riUier  alone  or  incc>ni- 
bination  with  bismuth  snbgallate,  or  iioHoplieii,  iu  the  proportion  of 
two  to  one.  It  may  also  be  used  as  mii  ( liiitiueut,  though  the  aiifpsthctic 
effect  is  less  marked  than  wlieu  used  in  the  powdered  f<)rm.  The 
anffisthetic  effect  from  the  use  of  orthoform  is  verv  siinihir  to  ihat  of 
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cocaine,  except  that  it  is  continued  for  nearly  twentj-four  hours.  If 
there  is  much  sloughing,  dreBsings  of  permanganate  of  potassium, 
or  aanitas,  or  camphophenique,  will  be  found  of  service. 

Cancer  of  the  Rectum. 

Carcinoma  of  the  rectum  is  an  affection  of  middle  and  advanced 
life,  rarely  making  its  appearance  before  the  thirty-fifth  year-     Ac- 
cording to  atatistical  data,  it  apjiears  that  men  are  more  subject  to  the 
diseaae  than  women,  in  the  proportion  of  six  to  five.     The  most  fre- 
quent form  of  the  disease  is  that  taking  Its  origin  from  the  so-called 
crypts  or  follicles  of  LieberkuhUj  located  above  the  sphincters.     If 
the  affection  be  epitheliomatous  in  nature,  i.e.,  originates  at  the  mu- 
co-cutaneous  junction,  we  have  to  deal  with  a  condition  which,  in 
ap7>fiarance  and  involvement  of  neighboring  tissues,  resembles  epithe- 
lioma of  the  lipi  the  changes  in  the  symptoms  being  referable  only 
to  the  alteration  in  the  function  of  the  parts  involved.     The  other 
forms  oi  the  disease,  as  tlie  colloitl  and  scirrhoiis  types,  do  not  call 
for  separate  consideration  in  this  jdace,  as  the  essential  difference  li^ 
in  the  rapidity  of  development  and  course.     As  to  frequency,  it  may 
be  stated  that  about  four  per  cent,  of  all  carcinomata  occurring  in  the 
human  subject  are  confined  to  the  rectum ;  hence  the  importance  of 
an  early  diagnosis  cannot  be  overestimated.     But  nowhere  in  the  body 
are  so  many  elements  combined  to  render  a  diagnosis  difficult,  the 
symptoms  depending  entirely  upon  the  primary  location  and  type  of 
the  disease. 

Symi^toms. 

The  attention  of  the  patient  may  be  first  directed  to  the  condition 
by  an  uucorafortjiblo  feeling  of  weight  and  heaviness  in  the  ijelvis, 
accompauiod  by  an  iudetinable  sensation  of  annoyance  during  and 
after  defecation.  As  the  disease  [irogresses,  these  ill-defined  symp- 
toms assume  a  mciTo  definite  character,  tlie  feeling  of  heaviness  he- 
comes  (iiiG  of  distention,  and  the  sensation  of  annoyance,  as  a  rule, 
gives  place  to  one  of  iiain.  The  stools  are  scanty  and  more  frequent, 
and  instflad  of  well-fnrraed  movements,  porridge-like  masses,  covered 
with  nlime,  are  evacuated.  Constipation  alternates  with  diarrhoea. 
Later  oij,  the  calls  to  stool  become  more  urgent,  tlie  dejecta  being  com- 
posed chiefly  of  mucus,  inia,  and  a  few  scybala,  perhaps  streaked  with 
blood.  Adozpn  or  more  tiinos  a  day  inefi'ectual  efforts  to  empty  the 
bowels  are  made,  temporfiry  relief  only  being  obtained  by  the  passage 
of  muco-purulent  matter,  tlie  sensation  of  fulness,  however,  remain- 
ing.    If  the  growth  is  located  at  the  Jinul  margin,  control  of  the  sphino- 
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-(ers  is  lost  early  in  the  diseasG.  If  the  disease  is  located  above  tl 
spliincters,  the  Ions  of  aphineter-oontrol  comes  on  later  and  th« 
aLpp^&rs  to  dei>end  upon  nerve  involvement- 

Tlie  nature  of  the  pain  generally  depends  upon  the  position  of  tl 

f^Towth.     If  the  sphincters  are  involved,  the  pain  is  most  intens 

limciimting  in  character,  radiating  from  the  rectum  through  the  pei 

xieum  and  down  the  thighs  and  leKS-     If  the  affetrtiou  is  seated  : 

tlie  upper  i>art  of  the  rectum  or  lower  portion  of  the  sigmoid,  tl 

pain  is  less  intense,  and  severe  only  after  irritation  due  to  the  passaj 

of  the  bowel  coutent«. 

As  the  cylindrical-celled,  nr  glandular  type,  ttf  carcinoma  of  tl 

re<»tum  starts  by  invasion  of  the  submucosa,  the  early  stages  of  i 

development  are  imatteuded  l>y  an  appreciable  discharge.     Only  wil 

penetration  of  the  mucoMa  as  a  tumor,  and  growth  into  the  lumen  < 

the  bowel,  does  ulceration  of  the  neoplasm  occur,  followed  by  a  di 

cliorge  composed  of  pathologically  altered  secretion  from  neighborii 

glajids,  detritus  from  the  ulcer  surface,  and  blood  from  eroded  vessel 

Diarrhoea,  so  constantly  present  in  this  affection,  is  caused  by  tl 

cl^ixonic  obstruction,  which  exists  from  the  time  the  constriction  at  tl 

»^«t  of  the  disease  encroaches  upon  the  lumen  of  the  gut,  aUowii 

^*^y  the  fluid  and  soft  fecal  matter  to  pass.     The  retained  solid  po 

ticans  of  the  fiBces  irritata  the  intestinal  mucosa,  giving  rise  to  \'iole] 

I>^riatalsis  and  coj^ious  secretion  from  the  intestinal  glands.     Th 

*^<n"etion  softens  the  scybalous  masses,  wliich  are  then  evacuated  i 

I^^rt.     Distention  of  the  bowel  and  atrophy  of  the  intestinal  giant 

f<^*llow  frequent  repetition  of  this  iirocess,  iintil  c<}mplete  obstnictic 

svxpervenes. 

Emaciation  and  the  characteristic  cancer  cachexia  may  make  the 

^■"ppearance  early  in  the  disease.     The  disease  steadily  advances,  ii 

"^Cilving  the  contigurms  organs.     The  bladder,   jirostate,  ami  nrethi 

^^^sy  be  involved  in  the  male;    and  the  vagina,  uterus,   tuVies,  ar 

^^'^aries  in  the  female.     As  the  ulcerative  jirtx-es^s  exh^ud.s  deeper  im 

■^«  tissues,  false  passages  may  be  established  into  the  male  bladd( 

*^^d  into  the  vagina  in  the  female;  while  thn  fteces  are  discharge 

*-*^^ough  these  routes  as  well  as  by  the  natural  opening.     Metastas* 

**^^y   occur  at  any  period,  the  liver  being  a  favorite  seat.     Deal 

^**'i«llj  occurs  from  exhaustion,  obstruction,  raetaatastic  deposits,  ( 

^^ti«ral  cachexia, 

D1AONO8I8. 

Physical  examination,  and  a  few  indefinite  local  symptoms  refe 
.. .    l«»  to  almost  any  disease  of  the  rectum,  are  the  only  means  of  eata^ 
^*iing  a  diagnosis  early  in  the  disease.     Hence  a  rectal  examinatic 
Vou   XVII. —2» 
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1  midcUe-aged  individuals  complaiuing  of  rectal  symptoms  U 
:utely  uecessary. 

he  growth  may  be  neen  at  the  margin  of  the  asns;  it  may  be  felt 
itroduction  f>f  the  finger ;  or  it  may  be  necessary  to  use  a  long 
ilum  t*i  reveal  the  area  between  the  promontory  of  the  sacrum 
the  iliac  fossa.  If  the  growth  is  at  the  margin  of  the  anuB,  a 
,  iudtirated  mass  with  everted  edges,  possibly  ulcerate<l,  pro- 
18  above  the  Rurrouudiug  surface;  the  anus  is  thickened  and 
red  here  and  tliere  from  htas  of  its  elasticity.  The  extent  of 
ration  and  the  degree  of  constriction  of  the  parts  ai-e  in  direct 
to  the  duration  of  thf>  disease.  This  condition  naay  be  con- 
led  with  a  cliaiicroidal  or  tuberculous  (lupoid)  affection  ;  but  the 
ry,  the  presence  of  cartilaginous  induration,  and  the  ease  with 
\i  a  Bpecimeu  for  micro8CO])ical  examination  can  be  obtained, 
jeiierally  lead  to  a  correct  diagnosis. 

the  growth  is  located  in  the  rectum,  but  within  reach  of  the 
r,  and  ulceration  has  not  yet  occurred,  great  delicacy  of  touch 
I  large  experience  are  necessary  to  determine  the  nature  of  the 
ion.  Even  at  a  later  period,  when  ulceration  is  well  defined  and 
i  detected,  recognition  of  the  malignant  or  non-malignant  nature 
b  process  is  not  always  a  simple  matter.     The  treatment  depends 

the  diagnosis,  and  at  this  stage  a  carcinoma  of  the  rectum  may 
red. 

jstrumenta  are  of  value  only  in  so  far  as  they  facilitate  detection 
3  extent  and  location  of  the  disease ;  and  these  cannot  b©  as  read- 
lade  out  as  hy  the  aid  of  the  finger,  which,  if  properly  trained, 
i  only  truo  guide. 

aroinomatous  ulceration  presents  to  the  touch  a  well-marked  area 
luratioQ  with  hard  aud  very  irregular  margins.  The  induration 
ds  ditlusoly  lu'vuud  the  edges  of  the  ulcer,  gradually  fa<iing  into 
urroundiug  tissues.  In  other  forma  of  ulceration,  simple  syphi- 
dyscutcric,  aud  traumatic,  the  contour  is  regular,  the  induration 
taratively  sliglit,  and  the  edges  of  the  ulcer  are  soft  aud  flexible. 
3  ulceration  has  existed  for  a  number  of  years  and  laeen  subjected 
a  action  of  esi-liarotics,  et<.,  the  character  of  these  types  will 
leri;"<l;  the  chrojiic  history  will,  however,  aid  in  differeutiation. 
Id  the  carcinoma  be  graftetl  tipou  an  old,  non-malignant  ulcera- 
tlio  furthr-r  progress  of  the  affection  will  determine  its  nature. 
1  that  stfigo  ctf  the  affet-tiou  in  which  the  growth  involves  the 
a  circumference  of  the  bowel  and  encroaches  upon  the  lumen 
aurroundiug  tissues,  the  examining  finger  distinctly  maps  out 
ifference  butwfiou  the  healthy  and  the  diseased  rectal  wall.  It 
;uize8  the  stricture,  and  by  careful  palpation  the  degree  of  mo- 
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Inlity  of  the  canal  is  determined.     This  feature  should  not  be  over- 
looked, as  it  permits  recognition  of  any  iuvolvement  of  surrounding 
organs.     Should  the  stricture  be  too  nan'ow  to  readily  allow  intro- 
duction of  the  finger,  force  should  never  be  employe<l  iu  an  eifort  to 
get  Ijeyond  the  constricted  portion  of  the  gut,  as  the  tliaeased  tissues 
4i«  very  friable  and  rui>ture  of  the  bowel  naay  easily  occur.     Such  an 
accident  would  very  probably  result  iu  peritonitis  and  death.     The 
'      rapidity  of  the  course  of  this  disease  renders  diagnosis  at  this  stage  of 
the  affection  comparatively  simple,     Non-maliguant  strictures  usually 
give  a  histtiry  of  years  of  suffering ;  furthermore,  they  are  unattended 
"y  involvement  of  surrounding  structures  and  the  general  symptoms  of 
'^^ncer.     In  consistence  these  structures  are  softer  to  the  touch,  and 
theix"  surfaces  more  regular  and  not  corrugated  and  furrowed ;  they  are 
^<^«rated  in  one  spot  and  non-ulcerated  iu  another,  as  in  carcinoma. 

"NMien  the  disease  is  too  low  in  the  pelvis  to  l»o  palpatetl  through 
'*^^    alMlominal  wall,  and  too  high  to  be  reached  b.v  the  tinger  per 
'"^^^tnm,  instruments  are  to  be  resorted  to.     The  various  specula, 
^*^^>e8,  and  bougies  devised  for  rectal  inspection  and  exploration,  i.e., 
*^0  sigmtndoscope  and  the  colouosct>i>e,  etc.,  are  too  well  known  to 
^'^cvuire  more  than  the  statement  that  their  length  varies  from  three  to 
^^gbteen  inches.    Tlie  Kelly  tubes,  or  modifications  of  them  by  Kelsey 
^*tl  Mai-tin,  are  the  best  instruments  for  obtaining  a  view  of  the  dis- 
eased area.     They  can  be  introduced  into  tho  rectum  and  through  the 
Sigmoid  into  the  colon.     The  mucous  membrane  of  the  Ixnvel  and  any 
changes  in  its  surhice  can  rctatlily  bo  seen  Ijy  reflected  light.     In  adili- 
"t:ion  to  the  sigmoidoscope,  bougies  are  of  value  to  determine  the  de- 
'     ^ee  of  strictiire  when  less  than  three-quarters  of  an  inch.     They 
determine  the  extent  of  the  disease  by  touch  only.     Small  mirrors, 
Tesembliug  those  of  the  laryngoscopiet,  may  be  employed  to  determine 
the  condition  of  the  bowel  above  any  stricture  that  may  be  imiiassablo 
for  the  tube.     Any  portion  of  the  diseased  area  ^vhich  is  held  up  l>y  thr* 
cicatrices  of  the  old  ulceration  and  doss  not  readily  fall  tiver  the  end 
of  the  instrument,  can  easily  lie  observed  and  studied  by  their  aitl. 

kAs  is  the  case  in  laryngoscopy,  special  training  is  necessary  to  inter- 
pret what  is  seen.  The  untrained  will  find  a  stricture  where  none 
exists.  Prolapse  of  thn  mucosa  over  the  end  of  the  speculum  effec- 
tually bhicks  tlie  way  unless  avoided  by  mani[nilation  of  the  instru- 
ment. Sometimes  the  injection  of  fluid  to  distend  the  bowel  in 
front  of  the  instrument  is  required.  The  promontory  of  the  sacrum 
is  always  iu  the  way  of  the  colnnoscope,  and  here  force  and  a  lack  of 
knowledge  of  the  anatomy  of  the  jiarts  may  do  great  damage.  In  the 
hands  of  a  skilful  op<^rator  this  instrument  can  l>e  passed  witliout 
force,  and  no  violence  should  at  any  time  be  exerted. 
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Tbeatment. 

There  is  no  jtalliative  systemio  treatment  of  cancer  of  tbe  ndm 
worthy  of  the  name.  The  general  condition  calls  for  opium  u>f«U«Ti> 
pain,  laxatives  to  prevent  obstruction,  and  enemata  to  avoid  »cciuao- 
latioQ  of  secretions  and  consequent  8ei)tic  absor}>tion.  The  di«- 
rhoea,  a  more  frequent  complication  than  olwtruction,  ia  BOOltdaMi 
very  difficult  to  coutroL  Rest,  easily  assiroilaied  food,  as  a  tKti 
and  milk  diet,  and  biBmuth  and  morphine  are  the  most  eff««tin 
means. 

Palliative  local  measures  will  generally  do  more  harm  than  go^d, 
as  any  source  of  irritation  to  the  growth  haat^^ns  its  advance.    ()«»' 
Bioually,  when  the  patient  refuses  operation,  slight  help  may  be  gitneo 
by  dilating  the  stricture  or  by  curetting  away  part  of  the  aloogbinC 
growth. 

Operative  Trtaiment, — When  the  general  health  suffers  ffooti^^ 
chrouio  obstruction  and  constant  i*aiu  and  teneemua,  colosloaj 
exciniou  of  the  recduHi  are  the  only  measures  capable  of  gitiagi 
prolonged  relief. 

Colosinmy, 

Colostomj  relieves  the  obstruction  and  lessens  pain  and  vaamBm^-i 
for  the  irritation  jirodueed  l)y  passage  of  the  fa?ces  over  the  vHoeniltf^^ 
surface  ceases.     The  rectum  bciug  no  longer  used,  nators  aUovi  'itf^ 
less  blood  supply ;  the  congestion  attendant  upon  its  activitr  gndi-'^ 
nlly  subsides  and  the  growth  of  the  carcinoma  is  in  SO  ftf  mUldtd.    ^ 
The  objections  to  the  operation  are  that  the  fceces  are  paosad  ia  ift    \ 
unnatural  ]>osition  and  that  diarrhcea  occiisions  discomfort,  not  only 
to  the  patient  but  to  those  who  are  associated  with  him,  as  in  this 
position  it  is  extremely  difficult  to  control  fluid  material.     Nohnth> 
standing  these  objections,  the  operation  gives  decided  relief  and  pco- 
longs  life  for  from  one  to  five  years.     Death  following  coloafaMQJ  ia 
usually  duo  to  exhaustion  or  metastases,  and  the  patient  osc^mb  (ht* 
tortures  attendant  tiiHin  intestinal  obstruction.    This  opetsliaQ  is 
indicated  only  when  the  rectum  and  surrounding  tiasaes  are  so  m- 
Tolved  that  any  radical  ojieration  would  l)e  followed  by  dnatli  from 
shock  or  by  almost  immediate  recurrence  in  the  wound.     Tbe  rialci 
attending  a  colostomy  are  very  slight  and  should  not  inrolve  loas  <d 
life. 

A  colostomy  may  be  performed  anywhere  in  the  colon,  the  BUta 
object  being  to  get  well  above  the  disease.  The  favorite  Biles,  bow- 
ever,  are  the  left  lumbar  and  inguinal  regions.     Tho  lumbar  opera> 
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tion,  Amussat'a,  was  at  one  time  very  much  in  favor.     It  was  advo- 
cated, because  the  peritoueuiu  waa  not  opened.     This  artilicial  anus 
was,  however,  awkwardly  placed  and  difficidt  for  the  patient  to  keep 
clean.     The  field  uf  operatiou  was  limited  and  great  difficulty  waa 
Hfeund  in  locating  the  colon  if  it  had  a  mesentery.     At  the  present 
Hpay,  when   the  peritoneum  is  opened  without  fear,  this  operation 
P|vB  of  value  only  in  civses  of  great  distention   from  obstruction,   or 
\rhen  the  diseaso  is  situated  high  up  in  the  sigmoid  flexure  beyond 
tlie  ixaint  where  the  usual  inguinal  opening  is  made. 

Lumbar  O^m-aiion. — Beginning  at  the  left  of  the  vertebral  column, 

tLe   incision  should  be  made  along  the  crest  of  the  ilium,  extend 

clow'Bwards  and  forwards  for  four  or  five  inches  and  parallel  with  the 

orest  of  the  ilium.     The  skin,  muscles,  and  fascia  of  the  abdominal 

"wall  are  divided  down  to  the  outer  edge  of  the  quadratus  lumborum 

xviid.  trausversalis  fascia.     These  are  next  ilivided,  and  the  colon  hav- 

int5  been  found,  it  is  drawn  into  the  wound  opening,     A  glass  rod, 

eilver-wire  suture,  or  other  material  may  Ije  used  to  draw  the  posterior 

>vall  as  close  up  to  the  surface  as  in»ssil>le,  th'^  object  being  to  make  a 

iirro  spur  to  prevent  the  passage  of  fieces  beyond  the  artificial  anus 

into  the  rectum.     The  bowel  should  be  attached  to  the  edges  of  the 

incision  by  a  numVior  of  silk  sutures  passed  through  tlie  skin  and 

muscles,  then  through  one  of  the  longitudinal  muscular  bands  in  the 

wall  of  the  cohm.     The  reason  for  including  one  of  the  longitudinal 

muscular  bauds  is  to  avoid  the  danger  of  the  sutures  tearing  out; 

this  accident  may  also  lje  overcome  by  emidoying  a  large  number  of 

sutures.     The  sutures  should  not  ]>aHs  tlirough  the  lumen  of  the 

bowel,  but  through  the  serous  and  muscular  coats  only.     The  Ijowel 

may  then  li»e  incised,  or,  as  some  surgeons  prefer,  left  for  forty -eight 

hours  unopened,  if  there  are  no  urgent  contraindications. 

Jngntnal  Operniion. — Thi.H  operation  should  be  preferred  to  the 
lumbar  (or  the  following  reasons :  («)  Under  the  jireseufc  asepitic  peri- 
toneal toilet  the  danger  is  no  greater  than  in  the  lumbar  operation; 
{b)  the  whole  of  the  abJominal  cavity  can  Im  explored,  and  the  extent 
of  the  disease  and  any  involvement  of  sacral,  pelvic,  or  mesenteric 
glands  detected ;  (f)  the  anus  is  in  a  convenient  position,  and  can  be 
seen  and  attended  to  by  the  patient;  (f/)  the  distal  end  of  the  bowel 
can  l^e  kejit  clean  by  irrigation  self-administered;  (f)  the  artificial 
anus  can  more  readily  Iw  closed  tlian  in  the  lumlvar  operation;  all  of 
which  advantages  are  not  olTered  by  any  other  operative  i>rocedure. 

The  incision  used  by  Kelsey  of  New  York  and  Cripps  of  London 
is  perfectly  satisfactory.  An  imaginary  lino  is  drawn  from  Ihe  ante- 
rior superior  spine  of  tho  ilium  to  the  umbilicus.  An  incision  is 
made  three  inches  in  length,  across  this  at  a  distance  of  one  inch 
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from  tlio  spine,     Tlie  abdomiaal  muscles  are  divided  down  to  tb« 
peritoneum,  which  is  i>ick€Hl  up  with  thumb  foroei)«  and  tneiMd. 
The  edges  are  caught  with  clamps  at  intervals  of  n  qaarter  n(  an  iack 
all  iiromid  the  openiDg.     The  colon  may  bulge  into  the  woond  or  it 
may  be  nianked  by  coik  of  small  intestine;  if  the  latter  isUiecMBi 
the   finger   Hhtniltl   be  passed  well  down  into  the  {lelvis  miiil  tt* 
promontory  of  the  sacrum  is  felt.     The  coil  of  the  bowel  ia  hi»k«^ 
up  by  the  fiiiKjcr  iiiul  gently  drawn  into  tlie  incinion.     If  Uid  ooloo  ** 
the  prjrtiou  of  tlio  iuteHtine  graHped,  which  can  be  rooognused  b^  tH* 
Appendices  epiploica)  and  the  longitudinal  bands,  the  noarMit  pois^ 
above  the  disease  and  that  which  comes  eaisily  into  the  inchiiou    "** 
selt-cted  for  the  formaticm  of  the  antis.     This  part  should  U>  bn>a*t^^ 
out  on  to  the  abdominal  wall  and  surrounded  by  hot  tow«»U.     \  9^^* 
ver-wiie  suture  is  then  [utssed,  al>out  one  inch  from  the  <*futrt»  «if  t.^5* 
incision,  through  skin,  muscles,  and  peritoneum,  through  the  iim****^* 
tery  of  the  bowel  and  out  on  the  other  side  of  the  incision,  aiul 
drawn  figlit  and  shotted.    Care  should  be  taken  t4)  avoid  iaelodlB^ 
the  clasp  of  tliis  suture  any  other  portion  of  the  bowel.     This 
the  posterior  wall  of  the  colon  well  up  to  tlie  surfacii  of  Ihv  abdoa&mxaii 
wall,  making  a  s]mr  which  prevents  the  passage  of  fteces  bejond 
artificial  anus  into  the  diseased  and  distal  end  of  the  bowaL 
excess  of  the  bowel  being  returue<l  to  the  aUlounual  cavity,  a  rc^-mr  U 
silk  sutures  is  j>assed  through  the  skin,  i>entoneum,  imd  IcM^ptaiUiu/ 
bantls  in  the  gut,  as  in  the  lumbar  operation.     Twenty  fratans,  ei gbt 
on  a  side  and  two  at  each  end,  are  generally  soiiicient  to  it^\9  cMitm 
apposition.     The  protruding  portion  of  the  Ixiwel  is  tl  '  X^wd 

with  the  abdnminal  wall.     Irrigation  with  hot  saline  soli i  -     •»- 

ployed  to  wjush  away  escaping  Ijowel  contents.  The  author,  .^adtw 
oi>ening  the  c«don,  <ner-stitches  all  the  coats  of  tlie  cut  t^lgw  n^T"  tl* 
iMjwel  completely  anmud  its  circumference.  This  imnKnliaU^ly  ur  .^^ 
all  ooxiing,  and,  to  a  great  extent,  prevents  prolapse  of  the  m 
membrane,  which  is  sometimes  an  annoying  complicntion  at  a 
pericnl.  The  large  niimU:»r  of  sutures  used  lessens  the  danger  o  *' 
escafie  of  intestines  and  the  chances  of  infecting  t\w  ]M*ntn; 

The  bowel  can  l>e  incised  at  once.     This  avoids  iuHictiou  of  pi 

some  shock  forty -eight  hours  later,  at  which  time  the  Ujwtd  is  oj*«-i  i*"|™ 
by  many  operators.  The  artificial  anus  thus  made  is  then 
with  a  piece  of  lint,  smeared  with  sterilized  vaseline,  and  foil 
thu  usual  routine  treatmeut  «if  gauze,  bandages,  etc.  Tlie  l>o 
emptied  on  the  tliird  day  and  every  day  thereafter.  At  the  end  ^  * 
week  the  silver-wire  retention  suture  is  removed.  After  this  tim  -*  ^ 
distal  end  of  the  gut  may  be  irrigated  with  saline  or  Tliiersch  sol-  «tW* 
with  an  ordinary  Davitlson's  syringe.     This  prevents  accumo^— A*W* 
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uxd.  decomposition  of  the  secretions  from  the  neoiilaam  of  tbe  recti 
imcS  aflfortls  t^ea.t  comfort  to  the  patient  by  decreasing  pain  and  teni 
ijiia.8.  Ten  days  after  the  operation  the  patient  is  allowed  to  sit  i 
ai3.<3  may  leave  the  hospital  in  from  two  to  three  weeks. 

Exviskiit  nf  the  liectum. 

Tiiia  operation  has  Ijeen  practised  since  the  beginuing  of  the  nil 
to^^nth  century.  It  affords  the  only  hope  of  eflfectiug  a  cure  in  car 
n«:>Kiaof  the  rectum.  The  comjilete  removal  of  the  growth  and  i 
st^jrrouDding  tissues  beyond  the  oliserved  carcinomatous  involveineu' 
il:!.^ essential  point.  Sliould  this  be  inipossilile,  any  htcal  interferei 
l>y  removal  of  jiart  of  the  growtli  is  contraindicated,  as  it  aggrava 
ihxG  condition.  The  o[>eration,  then,  should  l>e  limited  to  those  cai 
ixx  R'hich  the  growth  is  circumscribed,  and  the  rectum  is  movable 
*-■->€*  surruundiug  tissues.  If  the  mobility  of  the  rectum  nlrove  i 
*I>liiiicters  ia  impaired,  it  may  wafely  be  assumed  that  the  saci 
f^^Ivif,  and  mesenteric  glands  are  involved,  and  no  operation  v 
®*'^<iicate  the  disease. 

JMany  methods  have  been  practised  by  surgeons,  but  only  t 
*^I^«irations  have  attained  much  i»o]Hdiirity.  Tliese  are  the  periu' 
*^*^<i  Kraske  oi>eratiouH. 

T7r<?  peritHal  (tpevaiion  is  adapted  only  to  growths  confined  bftwe 

-■^^   anal  mai'gin  and  the  upj>or  Iwrders  of  the  spliineters.     After  \ 

^^^^"O^ail  preparation,  the  i)ationt  is  jihtceil  in  thn  dorsal  i>osition,  1 

*^l^>i  l>eing  held  by  the  Clover  crutch.     The  knife  enters  posterior 

■■-*^^  rectum,  and  an  incision  is  made  deep  enough  to  reach  above  \ 

*^^*"c:>T(rth  in  the  rectum,  and  carried  directlv'  biit'k  to  the  coccyx.     T 

^'^^"^ftcentic  incisions,  one  on  each  side  of  the  anus,  are  made  to  join  i 

^--*^*^gitudiual  incision,  passing  cnmplptely  aroniid  the  anus  and  cl< 

^*^^:3Ugh  to  leave  the  sfiliiucter,  if  not  invohvd,  in  the  skin  Hap.     1 

^<iium  is  then  grasped  by  a  heavy  vulsellum  and  dissected  out  a 

lole.     This  dissection  shouhl  be  carried  at  least  one  incli  aliove  l 

^^^^int  where  it  is  desired  to  amjiutate.     The  nia]i>  urotlira  is  v< 

*  ^^86  to  the  rectum ;  and  if  it  be  found  necessary  to  nmke  the  incis 

^^^se  to  it,  a  sound  introduced  into  this  canal  will  ]>revpnt  its  iuc 

^^m  in  the  incision.     The  vagina,  in  the  feiualr,  is  also  iutinmt 

^^^jnnected  with  the  rectum,  and  care  must  be  exercised  not  to  inj 

■^•"^i.     Hemorrhage  is  always  severe,  but  can  be  controllpd  by  ga- 

^^»cking.     The  Ixjwel  is  then  divided  circularly,  graH|H'd  with  vnls( 

^"nd  brought  down  as  close  to  the  site  of  the  former  anus  as  possil 

^^atgut  sutures  are  now  passed  through  the  edges  fvf  the  incision  t 

t-lirough  the  wall  of  the  bowel,  holding  these  in  a]ipositiou.     C 

strong  suture  should  be  cJirried  through  the  side  of  the  incision 
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poaite  to  tUe  posterior  wall  of  the  rectum,  through  the  two  onter  coats 
of  the  bowel  and  out  on  the  other  side.  This  is  attempted  in  order 
to  gain  sphiucteric  coutrol  of  the  new  anus.  The  rest  of  the  inci&iun 
should  be  drained  with  gauze  and  allowed  to  heal  from  the  bottom, 
as  this  operation  cannot  be  made  aseptfc.  The  Butures  are  likely  to 
tear  out  if  there  is  any  tension  on  the  liowel.  However,  it  is  wise 
to  attempt  to  form  an  anus  at  the  natural  site.  If  the  parts  are  kept 
well  cleansed,  no  worse  cataatrophe  than  a  slough  of  the  bowel  will 
occur.  If  subsequent  cicatricial  contraction  occurs  at  the  anas,  grad- 
ual dilatation  will  prevent  the  formation  cf  an  impassable  stricture. 
Statistics  of  this  oi>eration  vary  so  much  that  they  are  of  little  value. 
Kelsey,  in  ISiSO,  rejKjrted  a  series  of  140  collected  case«,  118  of  which 
recovered  and  22  died,  a  mortality  of  alxjut  18  per  cent.  Six  had  no 
recurrence  at  the  end  of  ten  yeara,  Cripps,  in  1890,  reported  30  per- 
sonal cases,  with  2  deattis,  a  mortality  of  about  7  per  cent.,  with  1 
case  remaining  well  at  the  end  of  nine  years. 

The  Kmske  incision^  now  generally  termed  the  Kraske  operation, 
pos8es.ses  many  advantages  over  the  perineal  operation.  In  the  jieri- 
neal  operation  the  oi}erator  works  in  a  funnel,  and  the  deeper  the 
funnel  the  mirre  difficult  it  becomes  and  the  more  complications  are 
encountered.  The  field  nf  operation  is  obscured  by  hemorrhage,  and 
the  coutrol  of  the  bleeding  must  Ina  left  to  packing  rather  than  to 
clnnipiug,  therebj'  destroying  all  chances  of  primary  union.  After  the 
Kraske  inciaion  hemorrhage  ciin  be  controlled  by  clamps.  Judgment 
can  bo  used  in  avoiding  the  arterial  trimka,  and  the  whole  field  of 
operation  is  rca<lily  seen.  No  limit  is  placed  on  the  distance  of  the 
disease  above  the  anus.  Ten  inches  can  be  removed  if  necessary. 
Septic  absorption  is  certain  to  follow  the  perineal  ojjeration,  while 
in  the  Ki'iiske  this  laay  be  avoided  by  attention  to  detail.  The  prep- 
urutiou  of  the  patient  for  the  Kraske  operation  is  exceedingly  irapor- 
taut,  as  lifij  or  dt-atli  may  depend  on  it.  Some  surgeons  ad^Hse  as  a 
part  t»f  tlio  preparation  an  inguinal  colostomy,  aa  alreatly  descrilied, 
Iju'kiiig  only  the  fmniatiou  of  the  spur.  Colostomy,  it  is  claimed, 
]in'viMits  sujisis  and  overcomes  the  danger  of  hucal  wound  infection 
during  the  werks  of  convalescence  from  the  Kraske.  But  it  does  not 
seem  luvcssary  or  wise  in  subject  a  patient  to  a  coeliotomv  and  three 
\M'«'ks  later  to  a  very  severe  major  operation.  This  delay  permits  the 
growth  of  (ho  carfi]u>nia,  taxes  the  vitality  of  the  patient  beyond 
t'thliiraiu'O,  and  grcidly  militates  against  a  successful  issue  of  the 
Ki'.'iski'.  If  the  iialient  does  recover,  a  third  operation  woidd  have  to 
be  d<mo  to  i-lose  the  fiiral  fistula  in  the  inguinal  region. 

The  following  preiLiiatiou  is  used  by  Kelsey,  whose  results  have 
l)oeij  v»'r\  goixl.     Four  tlays  Itefore  operation  the  patient  is  given  two 
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conQpound  cathartic  pills  ami  placed  on  a  milk  and  meat  diet ;  tweut 

A>iiT  hours  later  two  more  i  i  is  are  given.     Twelve  hours  later  tl 

bo-^wel  is  irrigated  with  saline  solution,  and  if  the  movements  have  n 

be-^n  free  and  watery,  a  high  enema  of  salts  or  castor  oil  is  given. 

tii^  stricture  is  too  smaU  to  admit  the  passage  of  a  rectal  tulie, 

C£i»'felieter  is  introduced  beyond  it.     On  the  evening  before  the  operatic 

a     j:)ill  of  opium  gr.  i.,  bismuth  subnitrate  gr.  xx.,  is  administerei 

Ox3-  the  morning  of  the  oj-ieratiou  an  injection  is  given  of  sjdt  solutit 

cl^-ausing  the  rectum  of  any  remaining  fiecal  material.     This  is  fc 

lc>"^^fed  by  another  pill  of  opium  and  bismuth.     The  patient  is  tak< 

to     the  operating-room  al>out  six  hours  after  the  last  injection. 

The  patient  is  an?esthetized  and  placed  in  a  Clover's  crutch.     Tl 
8;if>liiDcter  is  thoroughly  dilated  and  the  rectum  again  washed  oiit  wii 
a,    a^olation  of  1 : 1,0(X)  bichloride  of  mereurv.     Care  must  V>h  taken  th 
a <^^ Be  of  this  remains  in  the  bowel.     The  rectum  is  then  thorough 
^XTied  with  strips  of  iodoform  gauze,  rublied  all  around  above  ai 
t>^loiv  the  stricture,  never  using  the  same  piece  twice.     One  piece 
T^^^d  square  is  tlien  wrapped  up  in  a  sausage-sliaped  roll,  introduce 
a>ix<]  left  iu  the  rectum.     The  patient  is  now  placed  on  the  stomach 
***  extended  position  with  jielvis  elevated  on  a  |»ilhnv.     The  field 
*^E*eration  is  shaved  and  then  scrubV>ed  with  a  brush  and  green  sna 
■■-^te  whole  neighborhood  is  then  scrubbed  with  an  alcoholic  solutit 
ox  Ijichloride,  1:2,()0(),  followed  by  ether;  again  bichloride,  and  tl 
I^^tient  is  prepared. 

The  incision  should  start  just  jjostorior  to  the  anus  and  estei 
^t*^"aril8  in  the  groove  of  the  nates,  tnniiug  slightly   to  tlie  left 
■^^oid  the  coccyx,  to  a  xK»int  nppoHite  the  posterior  snperifir  si)iue 
5"**^  ilium.     It  is  usually  between  six  and  seven  inches  iu  length.     ] 
**^^  "npl)er  part  it  flhouhl  bo  CHi'ried  down  to  Mie  bone  at  onrc.     Tl 
^^p>s  thus  made  should  be  dissected  back  until   tlie  lower  portion 

*^^  sacrum  is  entirely  uncovered.     The  ligaments  connecting  the  low 

^^^<?t:^  vertebrje  and  coccyx  with  the  jielvis  should  be  divided. 

*^^«~io8teal  elevator  should  be  i^jissed  under  the  sacrutn  to  separiite  tl 

■^'^^iies  on  its  anterior  surface.     This  teai-s  awny  tlie  periosteum  ca 

^'  i  xig  the  important  nerves  and  the  niidille  sacral  artery.    Tlie  sacrn 

*^*~>iil(l  then  l>e  cut  by  a  heavy  jiair  of  btme   hjrcci)S.     It  may   1 

^^^'^^ided  as  high  as  the  third  vertebra  or  lower,  depending  on  the  p 

^^tion  of  the  growth,     The  bnne  including  the  ct  >ccyx  is  then  rvmove 

"^  fa-is  part  of  the  oj^eration  should  be  accouijtlislied  (juii'kly.     T] 

"p<^ianective  tissue  in  which  the  rectum  is  embedded  is  next  fonn 

"■"fa^  rectum  is  separated  from  the  suiToundiug  tissues  by  the  ling 

^*^^*^^d  laterally  around  its  anterior  surface  and  out  on  the  other  sid 

^^X*airating  the  anterior  attachments.     The  peritoneal  fold  is  usual 
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easily  fonnd  by  pnlliug  along  on  the  rectum  and  Bnipping  alooK  M 
sides  with  Hcissora  in  au  upward  direction,  when  thiit  fold  MM 
plainly  into  view.     This  accomplished,  the  ]»eriUmeam  is  ojNBid. 
If  the  peritoiitnmi  is  not  dividod  f*arly,  great  difficulty  will  betspoh 
enced  in  drawing  the  lx)wel  dowu,  as  it  is  held  l»»ck  In*  tiii«i  mcMutar.i. 
Hemorrhage  occurring  during  this  j)eriod  can  generally  be  mBdoUtd 
by  i>ressure.     It  is  uuneceHSury  to  clam {>  the  suiiill  vetitiels,  as,  by  tk* 
time  the  rei'tum  is  frewl  from  its  surrounding  attacbmentN,  tbr  wuttjxl 
will  probably  be  almost  dry.     Any  large  vessels  cnix  WinaWr\imwtf^ 
and  divided  between  a  double  ligature.     This  di»Ht»<^tJnu  AhooU  w^ 
go  too  close  to  the  rectal  wall,  as  the  bloo«l  supply  will  !»  aff****^ 
and  the  gut,  which  is  subsequently  brought  down  to  take  the  ptace  ** 
the  amputiitcd  portinn,   will  slough.     An  iutestiiml  cUmp  M  Ih^* 
passed  over  the  bowel  about  one  inch  alxive  the  growth.     This  do^^* 
the  lumeu  of  the  bowel  and  prevents  the  esca|>e  of  its  rouleiilaiii^  ~^ 
the  wound  \v\uni  it  is  cut.     Towels  are  ])Iaced  in  the  w(mml  conri^^^ 
the  whole  field  except  that  part  of  the  rei-tuni  to  l>e  divide^!.     The  |C-^  "^M 
is  thou  cut  transversely  and  the  u|)|)er  end  examiD»Ml  to  see  if  -^^■*" 
growth  rcnmiuH  in  it.     If  not  it  is  surmundtHl  witli  Hti*ril4^  g&i 
and  given  to  an  assistant  to  hold  out  of  the  wt^nnd.     Tlio  lower 
diseased  end  of  the  lx)wel  is  also  surrounded  by  a  towel.     The 
in  the  wound  are  then  n^noved  ami  the  rectum  is  diiiiieci«>il  tu 
anus.     A  circular  incision  around  the  anus,  leaving  tb««  sphinrler 
the  skin,  is  next  made.     The  tumor  is  then  rrmovod  and  anjr 
rhage  is  stripped  by  the  usual  ligature  or  a  ligature  im  a  iKeedla 
beneath  the  oozing  area  and  tied.     The  upper  end  of  the  hinrel  i« 
taken  from  the  assistant  and  carried  down  to  as  near  the  tonoa 
as  possible.     If  it  has  mA  l>een  freed  sufficiently  from  its 
above  to  accomplish  this,  these  bands  are  cut  between  ligatttrea 
it  rests  easily  in  the  sitei  of  the  former  anus.     There  shinald  be  oo 
siou  on  the  gut  when  sutured  to  the  anus,  for  if  there  is,  ii  is 
slough.     It  is  iH^ter  tf)  make  a  sacral  anim  than  to  have  n  largvt 
ing  mass  of  bowel  during  the  convalescence.     Occasionally,  vbfli 
lower  two  inches  of  the  bcjwel  are  not  tliseaaeil,  it  may  Ix^  it-ix 
resei'tion  attempted. 

This,  however,  is  not  attended  with  much  snccwis,  as  otih  rod 
the  liowel  is  covere<l!  with  i>frit^>n(Mnn  and  the  other  is  not,     Fi 
with  a  Murphy  button  is  often  due  to  the  same  CAUse.     The  g;at 
then  1h>  sutured  at  the  anus  with  a  numlter  of  catgut  snturea  and 
wound  closed  coiuiilt'h'ly  if  ap]Misitiou  of  tlie  deejjer  jiarta 
attained.     In  most  cases  it  is  l»ett*>r  to  insert  a  small  draiua^ 
in  the  upper  angle  of  the  wound.     An  ordinary  rectal  tube  ahoiiil^^ 
placed  in  the  new  aniw  to  allow  fuissage  of  gases  and  fluid 
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jyond  tiie  wound.     A  collodion  dressing  is  applied  about  the  anus 

the  rest  of  the  wound  is  dressed  with  iodoform  gauze.     The 

itieut  ia  treated  in  the  same  muuner  as  in  a  routine  laparotomy. 

I^ie  bowels  are  not  moved  for  forty-eight  hours.     A  licorice  powder 

fi.t=t  tiieu  administered.     The  dressings  are  changed  daily  in  order  to 

[,ol«erve  the  local  condition.     Any  rise  of  temperature  or  other  iudi- 

ation  of  sloughing  or  non-union  should  be  followed  by  irrigation 

.ample  drainage  of  the  wound  to  prevent  general  sepsis.     The  fliet 

icontined  to  milk  and  fluid  for  the  first  week,  then  regular  diet  is 

flowed. 

The  patient,  in  a  successful  operation,  8hould  l>e  out  of  bed  at  the 
end  of  three  weeks.  There  ia  no  reason  why  a  cure  shoulil  not  he 
effecte<l  by  these  means  if  the  cases  are  seen  early  enough  in  the  dis- 
eaw.  StatisticH  vary.  The  report  of  Kraske's  own  cases,  as  read 
l*«fore  the  British  Medical  Association  at  Montreal  in  1807,  is  as  fol- 
loirs :  Eighty  out  of  110  ca.ses  had  the  radical  operation  done.  There 
■Wfrp,  15  deaths,  a  nK)rt.'dity  of  18  ])er  cent.  In  the  first  29  cases, 
Uierc  were  10  deaths,  a  mortality  of  34.5  per  cent.  ;  whiln  in  tbe  51 
later  cjisea  there  were  5  deaths,  a  mortality  of  only  9.8  per  cent.  Of 
^Jie  15  deaths,  8  were  not  from  the  local  effects  <if  the  ojtoration. 

This  mortality  list  of  Krasko  hIiows  distinctly  the  advantage  of 
improved  teehniiiuo  in  the  last  fiftjt-ono  cases.  KelHey  in  his  own 
*-*<"H>k  re]M>rts  his  hist  seventeen  cousecutive  cases  witbont  a  death, 
And  later  in  wpe^king  of  extirpation  of  the  rectum  for  all  dtHeases  in 
the  rectum,  says  that  ho  considers  five  per  cent,  about  the  mortality. 
It  ought  to  be  still  further  ill!  jhroved,  as  the  only  advance  in  the  opera- 
tive tre-atment  of  carcinoma  of  rectum  must  be  along  this  line. 

Chitire  I  if  Mt'tliinls. 

A  very  large  number  of  cases  of  cancer  of  the  rectum  when  first 
aeenby  the  surgeon  offer  no  hof«  of  benefit  from  any  radical  <tiH^ru- 
tion,  and  in  such  cases  all  tbiit  can  be  done  for  the  relief  of  patients 
is  colofltomy,  performed  at  tbe  i>ro])er  time.  In  a  certain  number  <>f 
cases,  comparatively  small,  the  older  or  perineal  o]ieration  will  iht- 
ttaitofratlical  removal  of  the  disease.  Yet  in  tlie  luajfirity  of  cases 
ameuable  to  operaticju,  the  liest  results  are  undoul>tedly  o\>taiiied  by 
K^raske's  operation. 

Comimnson  of  liestdffi  of  fhe  Pii-iueitf  ttn'f  7\tr'sl:i'.s  Oiiiftfirtu, — 

^^e  mortality  of  tbe  sacral  operation  is  Numewliat  higliHr.     Cbeyne 

states  that  Konig's  mortality  is  38  ppr  cent, ;  15iilrr)th"s  :i4  ]H-r  t-eut. ; 

^<^her'8  28  per  cent. ;  Iverson's  estimate  of  the  Kraske  ot»eratinn  is 

^  Per  cent.     Czerny's  statistics  {An-Iiir  fur  kflitlsifte  C/timrijir,  1894) 

**®  Very  important,  as  the  reeulta  of  the  two  methods  by  the  same  oper- 
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ator  may  be  compared.     Czeray  "h  perineal  mortality  was  5.4  percent, 
while  the  mortality  of  the  Hsicral  operation  was  19.4  |>er  cent.    Sam- 
mariziug  results  as  far  as  possible,  Cheyne  estimates  the  mortali^of 
the  perineal  operation  at  8  [^er  cent.,  and  that  of  the  sacral  openitioa 
at  from  IS  to  20  per  cent.     As  regard.s  the  resulta  of  the  i)eriMiI 
operation,  Czeruy'B  statistics  show  that  out  of  41  cases  3  died  of  tlte 
operation;  in  21,  or  in  51  per  cent.,  early  recurrence  followed;  8re- 
curreil  from  seventeen  mouths  to  five  and  a  half  jears  after  the  oper- 
ation (19.5  ijer  cent.) ;  4  were  well  after  six  years  (9  per  cent.).   01 
54  cases  operated  upon  at  Kouig's  <r'liriic,  21  died,  or  38  percent 
Of  84  ciiaes  operate*!  ui>on  mure  than  t     3e  years  prior  to  the  ref»orV, 
17  died,  or  50  per  cent. ;  G  had  early  r**   irrence,  5  late  recurrence,  ^ 
reumined  well  from  three  and  three-fir      er  years  to  five  years  (8  p^ 
cent. ) ;  23  were  not  improved,  8  were  in    roved  by  the  oi>eration.     *-^ 
these  llH)  cases  Cheyne  states  that  61  w-  re  no  Ijetter  off  than  if  tL*^? 
had  been  let  alone,  and  not  so  well  off,  .m  the  whole,  as  if  they  U-^^ 
had  colostomy  done,  for  27  of  thorn  died  of  the  operation.     Grouj/L-^^ 
the  cases  as  tLey  applied  for  relief,  Cheyne  estimates  that  not  nic^  ^ 
than  21)  i)er  cent,  of  all  i>ntieuts  that  come  io  the  surpeon  will      ^ 
benefited  l)y  the  radical  oiieration.     The  remainder  will  fare  better 
let  alone,  or  with  colostomy. 

There  is  a  very  radical  difference  of  opinion  between  the  Englie^^ 
and  American  on  the  one  side,  and  the  German  schools  on  the  othes — ^ 
as  regards  operative  treatment  of  cancer  of  the  rectum,  the  Geruia^=3 
operating  upon  far  more  advanced  disease.     Cheyne,  representing  ll 
English  si-Lnol  of  surgery,  would  exclude  from  the  radical  operatic:^^ 
cases  of  rajiid  growth,  cases  in  which  the  disease  forms  large  masses  ^^ 
the  intestines  or  is  deeply  ulcerated,  and  cases  in  which  it  has  passe-^"^ 
througli  tlie  walls  of  the  rectum  and  invaded  the  surrounding  p>ari^^ 
as  indicated  by  lixity,  ur  by  rapidly  g;rowiug  tumors  high  up,  eve^^ 
though  not  yet  fixed.     In  nnne  of  these  is  there  any  real  prospect  o^  ^ 
cure,  or  even  of  a  nmrked  prolongation  t>f  life.    In  none  of  these  case«^ 
is  it  worth  while  fur  tlie  iiatieut  to  run  a  considerable  risk,  inasmuch  * 
as  ctjlostoniy,  performed  when  necessary,  not  only  relieves  the  pa- 
tient's Hufieriug,  but  gives  him  as  long  a  [leriod  of  life,  with  practi- 
cally no  risk. 

Cancer  of  the  Pharynx. 

In  dealing  with  the  subject  of  cancer  of  the  pharynx,  it  will  be 
better  to  make  ut>  attemjit  at  sejmrating  sarcoma  from  carcinoma, 
inasmuch  us  the  two  disefiscf*  have  so  much  in  c<imraon  from  both 
the  diuical  as  well  as  the  surgical  8tandi>oiut.  It  is  estimated  that 
sixty  ]M>r  cent,  of  cases  of  malignant  disease  of  the  jiharyux  originate 


CANCER  OF  THE  PHAKYNX. 


461 


her  in  tbo  tousil  or  in  the  pilliirs  of  the  fauces.  The  disease,  as  a 
le,  extends  upwardu  rather  .than  downwardH.  As  to  the  relative 
Bqnency  of  sarcoma  and  carcinoma  in  this  region,  the  exhaustive 
Mearcbes  of  Houaell  (Bruna*  Beilrdge  zttc  klinm'hen  Chirnrgu',  Vol. 
ilV.)  show  that  carcimiina  of  the  ttmnil  is  mr«re  comuinu  than  Rar- 
«ma.  Honsell,  conibiiiing  the  statistics  of  Lebert,  TVallclie,  Becker, 
3i1)ly,  Gerth,  and  Kapoc,  covering  different  periods  from  1830  to 
1886,  fouud  tliat,  in  a  tt>tal  of  30,057  Ciises  of  carcinoma,  there  were 


?».  A.—€*rcoma  of  tb©  TodbII,  filUnjc  the  entire  mouth  In  a  wom&n  rrwJ  tw»»nty.ooe 
years.    (Oriftinal.  i 

1  cases  of  carcinoma  of  the  tousil,  or  i^,-,  of  1  pt^r  cent.  In  a  total 
'1,034  cases  of  sarcoma,  only  6  cases  nf  sarcoma  of  the  tonsil  were 
'^Uil,  or  a  profiortiou  ul  0.r>  per  cent.  To  hnth,  Harctdiia  aw  well 
'  f-arcinoma,  men  are  far  more  susceptible  tbau  -woincn  ;  of  '.VI  cjuses 

<?areinoma,  94  per  cent,  occurred  iu  men  and  only  i\  ]>er  cent,  in 
*^en.  Of  40  cases  of  sarcoma,  I^,  or  75  ]>er  cent.,  oconrrod  iu  men ; 
<   or  25  per  cent.,  iu  v,'f)men. 

^ge. — Sarcoma  of  the  tonsil  occasionally  occurs  iu  children,  but 
■^ly  Ixifore  the  age  of  twenty,  Housell  estimf^tin^i  15  ]ior  t-i-ut.  only 
'Vtrring  Ijefore  this  age.  Of  the  cases  of  carciiinuia,  70  jier  cent. 
5^r  lietween  the  ages  of  forty  and  seveuty  ;  of  sarcoma  65  per  cent. 
^"lur  lietween  these  ages. 

Stfuiphmatologtf. — There  is  perhaps  no  region  in  the  body  in  which 
*  early  stage  of  development  of  uialigujiut  disease  is  attended  v/ith 
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fewer  symptonm,  and  tliis  may  serve  to  explain  the  fact  that  to  iuqj 
of  the  cases  are  iuof)erable  at  the  time  the  diaeuso  is  diaoorered.   Tlw 
foUowiiiK  symptoms  are  among  those  most  freqaently  obaen«d  io 
cancer  of  the  pharynx:  Tenderness  in  the  region  of  thr  thmat;  W- 
ing  of  stiffness  aixiiit  the  musck's  of  the  pharynx;  shght  |iaiii  tfi 
swallowing;  the  smldeu  apr)earance  of  blood  mixed  with  poswuitlii 
til-si  noted  in  one  of  Chey  ne's  coses.     In  ni)t  a  few  ca«e8  the  atteatia* 
is  attracted  by  the  presence  of  a  small  gland  in  the  ii»ck  near  tli^i 
angle  i  if  the  jaw.     In  one  c^ise  rei>orted  by  Cheyue,  a  small  fifjkuid 
rbmiived  from  this  i-egion  jiud  reported  as  simple  in  cbanctfr.  ^ 
months  before  any  trouble  was  discovereti  in  the  pharynx. 

The  ehit'f  i^oint  of  differentiating  sarcoma  from  carciiKnua  run 
cnlly  will  l)e  found  in  the  relative  size  of  the  tomors.     SucocBm 
most  cases  forms  a  well-marked  tumor,  projecting  into  iht  cavity 
the  pharynx,  whereas  a  carcinomatous  tumor  seldom  attuns 
size  and  early  bfH^omes  ulcerated,  forming  cavities  of  gmJtor  or 
depth.     In  l)oth  forms  of  the  lUsease  the  course  is  exoeediiigly  r»| 
the  lymphatic  glands  boiug  very  early  affeoted,  and 
occurring  in  a  very  large  i>roi>ortion  of  the  cases. 


Treatmest. 

Our  knowledge  of  cancer  of  the  pharynx  and  of  the  romllf 
oi>erative  treatment  has  Ijeen  very  greatly  increase*!  by  th«  vail 
work  of  Cheyne  ("Objet'tH  and  Limits  of  Oi>enitious  for  Caaoli;' 
189<>).      He   has   made  a  careful  classiiication   of  a  large  noal 
of  [personal  operations,  and  to  these  he  has  added  all  of  the 
that  he  has  Ijeen  able  to  collect  from  medical  literature  ttp  to 
The  results  of  his  work  in  a  measure  reverse  the  x^e^siniiHtk} 
elusions  of  Butlin  as  regards  operations  for  malignant  disease  of  i 
tonsil  and  pljaryux.     Butliu's  sbitisties  were  based  upon  23 
malignant  disi^juse  of  the  tousil.     Three  of  these  died  of  the 
tiou;    IH  wer«  opTated   niKm   frf)m   witliin  the  month,  ami  10 
external  methods,  the  mortality  of  the  external  operation  being  ^BE9D 
per  cent. ;  that  of  the  internal,  7.f>9  per  cent.     Bat  one  csae  v^^d^ 
known  to  have  been  woll  two  years  after  operaticm. 

From  a  study  of  those  crises  Butlin  concluded  that  the  restoval  »- 
the  disease  through  an  external  incision  had  proved  a  dangtroos  yu^  -*^ 
ceilure,  ixud  the  results  were  not  so  good  ^  in  the  operatioa  timmp^Bi^ 
the  open  mouth.     Ho  furthermore  shited  that  phary  ugotony  eoa^^i^ 
not  be  recommended,  adding  that  unless  the  resnlts  procarod  by     ^ 
are  far  Ijetter  fr)r  the  next  series  of  cases  than  th<j*te  it  has 
hitherto,  it  must  be  condemned  ah  on  unjustifiable  proceeding. 
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The  series  of  cases  collected  by  Cheyiie,  as  I  have  said,  to  a  cer- 

exteot  reyerse  these  conclusions,     Cheyne  was  able  to  collect  one 

and  aeveuty-two  cases  of  operatioua  for  malij^nant  diaeaae  of 

le  tonsil  or  pharynx.     These  operations   he  classifies  into  three 

ips  as  folloM-a : 

L  Cases  in  which  the  tumor  was  removed  from  within  the  mouth 

'■witbout  splitting  the  cheek  or  without  i>relimiuary  tracheotome".     In 

this  group  were  23  cases  with  2  deaths,  or  a  mortality  of  8,6  ijer  cent, 

2.  Cases  in  which  there  was  an  external  iucieiou  in  the  neck,  com- 
municating with  the  wound  caused  by  the  removal  of  the  tumor.  In 
this  group  were  91  cases  with  27  deaths,  or  a  mortality  of  29  per  cent, 

3.  This  group  includes  all  crises  in  which  the  dise^^se  involved  lK>th 
pharynx  and  larynx.  In  it  were  58  cases  with  32  deaths,  or  a  mor- 
tality uf  55  jier  cent. 

Sammarizing  the  jfiual  reault<}  in  these  coses,  Cheyne  found  that  JW 
per  cent-  were  not  benefited  in  group  1 ;  52  jier  cent,  were  benefited ; 

28  [»er  cent,  were  doubtful. 
In  Group  2,  54  per  cent,  were  not  benefiteil,  17  jier  cent,  were,  and 

29  jier  cent,  were  doubtful. 
In  group  3,  81  per  cent,  were  not  benefited,  12  i>er  t^nt,  were,  and 

7  i>er  cent,  were  doulttful. 

Cheyne  believes  that  these  results  do  not  represent  the  maximum 
<'»f  benefit  to  be  derived  from  surgical  treatment  of  malignant  disease 
iu  this  region,  arguing  with  much  force  that  we  are  still  in  the  edu- 
t-^atiooal  period  and  that  a  considerable  piirtitm  of  the  mortality  as 
Well  as  the  recurrences  should  be  accredited  to  the  so-called  Li-hnjcfd 
that  has  to  be  paid  in  every  new  field  ai  surgery.  The  iiresent  re- 
sults, namely  fifty -four  i>er  cent,  not  benefited,  are  but  little  inferior  to 
tlie  present  statistics  of  breast  cancer,  and  better  than  the  results  in 
rectal  and  intestinal  cancer,  all  of  which  are  couHidered  suitaible  cases 
for  operation.  If  tlie  disease  has  sj>read  to  the  tougne,  Cheyne  be- 
lieves oj>eratiou  contraiudicated.  Statistics  show  that  iu  the  fatal 
o«^e8  pneumonia  rK-cui-s  iu  a  large  iuo[iortiou.  In  those  cases  in 
"*»'liich  the  larynx  and  pharynx  both  are  involved,  the  mortality  of  fifty- 
five  jjereent,  combined  ^vith  eight\-oue  per  cent,  not  Ijenefited  by  the 
ox>ei^tion  is  a  very  good  reason  to  make  ua  hesitate  to  advise  operative 
•'""ea.tment  in  this  cla.ss  of  cases. 

3Icth(jtls  of  OjjentfioH. — In  operations  for  removal  of  tumors  of  the 
J>«^Tyax  or  tonsils  there  are  two  oousideratious  of  great  impoitiuice, 
''*^-*^^  one  being  ready  access  to  the  field  of  oi>eration,  and  tln^  other 
'"  *^*i  "troL  of  hemorrhage . 

There  is  much  difference  of  opinion  amung  surgeons  as  to  the 
^^^"V-Jgability  of  dividing  the  lower  jaw  iu  ordiM*  to  get  uccchs  tn  the 
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seat  of  the  tumor.  In  many  cases  division  of  the  j«w  is ' 
antl  it  is  clearly  advisable  to  avoid  this  step  if  we  can  attain  our  obje^l 
without  it.  If  it  is  desirable  to  divide  the  jaw,  Langeubeck'«  «^«ra- 
tiou,  which  consists  of  a  simple  division  of  the  jaw  in  front  <if  tl»e 
masseter,  is  preferable  to  Mikulicz's^  in  which  the  aMendilig  nam 
is  comi)letley  removed. 

Cheyne  states  that  a  marked  increase  in  space  ia  obtatood  b; 
dividing  the  |)Osterior  belly  of  the  lUgastric  and  stylohyoid  mBtdi*. 
which  ixinnitw  tlie  jaw  and  larynx  to  be  pulled  forwards  on  tluil  lid* 
to  a  considerable  degi-ee.     Li  four  cases  l»y  meaim  of  a  loOffCBlnoa* 
incision,  splitting  the  cheek  to  the  masseter,  he  was  able  to  reoKyw  tlsff 
tonsil,  soft  palate,  ami  side  of  the  pharynx  without  di\isioaof  tlie  ja."^* 

The  control  of  hemorrhage  is  greatly  ftieilitated  by  prriitnitia'^^ 
ligature  of  the  external  carotid  artii^ry,  yet  the  risk  of  Heoomlik^T 
hemorrhage  has  proved  so  great  that  Polaillon  and  Cheyne  liave  < 
eluded  to  abandon  it.     Chey  no  lost  two  cases  as  a  result  of  i 
hemorrliage  from  the  external  carotid.     The  chief  danger  li«fl  in 
fact  that  the  wound,  in  such  imtlonged  and  exte>nsive  opeimtioM 
necting  with  the  ciivity  of  the  mouth,  cannot  bo  kepi  UMptifl  and 
secondary  hemorrhage  is  usually  the  result  of  suppuration.     I  Ii«Im 
tlutt  it  would  l)e  well  to  adopt  the  suggestion  mudo  br  Ch»riw, 
divide  the  oi»eration  into  two  stages,  separat^nl  by  an  intif^nral  1< 
enough  to  escape  the  danger  from  any  sejitic  iuilnence  in  th« 
of  the  carotid.     The  method  of  excision  of  the  carotitln  o£  Dai 
alreatly  doscriVied,  might  lie  preferable  to  simple  ligature. 

Keen  has  pointed  out  the  groat  advantage  of  the  TreiMkl 
posture  in  all  ojierations  in  this  region  {Autrruxtn  J*-         '     '  'Air  3lt 
teal  ScienceM,  June,  1804,  and  Annals  ofSnrgertffJnl;  It  I 

ens,  he  l>eUeves,  the  danger  of  as))iratiou  pneumonia  and  it  nndcr^ 
preliminary  tracheotomy  seldom  necessan',  beMidea  posaeaaiiiKf 
other  minor  advanhiges.     The  after-treatment  of  theaaoaMS IS  tmryi 
portant.     The  wounds  should  lie  freely  drained  and  packed  with  gac 
for  twenty-four  hours. 


Cancer  of  the  Face. 


Tlie  face  is  peculiarly  liable  to  cancerous  infection ;  far  inor^  ** 
than  the  integument  of  any  other  portion  of  the  body.  Thia  mar  t* 
due  in  a  meastire  to  the  fact  that  the  face  is  more  exposod.  Wl^kJb 
cancer  of  the  lip  is  seldom  seen  in  women,  cancer  of  the  face  is 
as  frequent  in  women  as  in  men.  Butlin  in  a  series  of  210  eaaca  ttjatoi 
that  120  were  of  male  patients  and  90  of  female.  It  occais  inoal 
quently  after  the  age  of  fifty  years  and  seldom  before  the  age  of  UeIk^.^'' 
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Sto years.  It  first  appeal's  as  a  small  crack  or  Bcaly  plaque,  or  occa- 
sionally as  a  diminutive  wart.  Butliu  Iwlieves  that  iu  in&uy  caseH  these 
appareutly  insignificant  starting-points  would  disappear  if  let  alone,' 
bat  the  irritation  caused  by  fretpieut  picking  and  rubbing  is  a  factor 
in  bringing  about  malignant  changes.  The  increase  iu  size  in  UHimlly 
wry  slow,  and  the  diHease  often  runs  a  course  of  many  j'ears. 


FiQ.  7.— Epilhelioiiia  <4  iiic  Fsce  folJowinif  u,  Unru.     I'liirusen  yeajij'  durulioti, 


The  following  c^ise  is  a  gowl  illustration,  lK>th  of  tlie  luug  dura- 
*»j  and  great  extent  of  area  involved  in  epitlielinjnti.  of  the  face: 

Mis8   M ,  aged  61  years,   was    adinitttd    U*  tho   N»'W  York 

fcacer  Hospital  on  April  I'ith,  iJ-flKJ,  There  was  nothing  wurthy  of 
*%e  in  her  family  history  or  previous  personal  history  imtil  thirteen 
before  atlmission,  when  she  burnt  hfr  iiohm  with  a  hot  iron- 
Vol.  XVlL-30 
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The  skin  came  off,  but  the  wound  never  healed,  a  small  ulcer 

ing  at  the  centre  of  the  burnt  aren.     VtiriouH  mothmlH  <  »f 

were  tried,  but  the  disease  gradually  exteudtnl  in  all  din^*tio» 

the  entire  face,  nose,  mouth,  in  fact  all  the  soft  tissn<**<  f- 

to  the  foreliead,  were  destroyetl.     There  was  u<>  auk> 

jaws;  slie  was  able  to  masticate  fooil,  although  the  pr«ic»'«ii  ww  liift- 

cult  on  account  of  the  alwence  of  the  lips.     Her  conditioii  w  w<fl 

shown  by  Fig.  7,     She  dietl  one  year  later,  April  30th,  1897,  foaf 

teeu  veal's  after  the  beginning  of  the  <^lisea8e. 

Butliu  calk  attention  to  a  peculiarity  of  cancer  of  the  face  iLat  ) 
Beldom  found  in  cancer  in  other  localities,  and  this  is  the  tradanev  * 
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ihe  ulcerated  area  to  heal  over.     The  healing  is  never  oo 
healing  process  often  going  on  in  one  x>^i^on  of  the  OMMMr  ftlkl' 
disease  extending  in  another.     In  rare  cases  the  diseaae  mar  be  m0 
tiple,  several  areas  of  infection  occurring  at  the  same  time. 

The  accompanying  illustrations  show  the  condition  before  and  i 
operation  of  au  extensive  epithelioma  of  the  nose  of  eight  years* 
tion.  Seven  partitd  oi»eratious  had  been  i)erformed  by  another  tM 
geon  before  I  removed  the  entire  nose  on  a  level  with  th^  face.  T^ 
second  photograph  shows  the  appearance  of  the  patient  wearifl^ 
false  nose  held  in  place  by  means  of  spectacles.     The  openliaa  wi 
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performed  about  three  jears  ago  and  tlie  patient  is  still  in  good 
health  free  from  recurrence. 

Treatment. 

Caustics  have  been  extensively  employed  in  the  early  treatment 
of  cancer  of  the  face.  The  tendency  is  to  use  too  mild  caustics  or 
to  iwe  them  with  too  little  thoroughness,  hence  the  results  have  not 
been  very  satisfactory.  I  believe  that  a  cancer  of  the  face  cau  be 
befit  treated  by  removal  with  the  kuife,  and  certainly  the  appearance 
of  {Jje  patient  is  much  better  if  thiH  method  Iw  employed,  inasmuch 
as  a  plastic  operation  can  be  performed  at  the  same  time.     The  mor- 


Fio.  9,— The  Sann*  as  Fig,  «,  afUT  [Jiifiatkri.     f(  irijriiml/i 

tality  in  206  cases  collected  by  Butlin  was  10  per  ceut.  Of  147  cases 
traced  50  were  cure<l,  whicli  proves  that  cancer  in  this  locjilfty  offera 
the  beet  prognosis  of  any  refrion  with  the  one  exception  of  the  lip. 

Cancer  of  the  Tongue. 

Cancer  is  fortunately  less  frequent  in  the  tongue  than  iu  many 
other  localities,  but  there  is  no  region  in  which  cancer  causes  n»ore  dis- 
tress to  the  patient.  The  disea.se  most  frequently  originates  along 
the  free  border,  either  at  the  extremity  or  on  one  side.  There  is  fre- 
quently a  history  of  origin  from  the  irritation  of  a  carious  tooth.     In 
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the  very  early  stages,  before  ulceration  has  oocorred,  the  dkgBOiiia 
not  by  any  meaDs  easy.  Pain  is  usually  au  early  syiuptotn,  aod  avn 
acute  in  character  than  in  most  cases  of  cancer  el-  '  .  Tbare are 
certain  conditious  that  often  precede  the  develoiin  <-Aiio«r  of  tbe 

tongue,  and  which  have  been  regarded  by  many  aa  having  more  or 
less  etiological  connection. 

Among  excitinij  ixtitsi-s  may  be  mentioned  lencoplakiA  woA  ick- 
thyosis. 

Symptoms. — In  many  cases  the  disease  is  not  noticed  l»v  ;1k 
patient  until  the  stage  of  ulceration  has  oocurred.  In  some  iitt^UiH>ti. 
however,  a  small  nodule,  somewhat  indurated  and  slightly  flovat*-] 
beyond  the  surface  of  the  tongue,  is  noticed.  In  a  short  tituf  tlu« 
becomes  ulcerated  and  the  characteristic  induration  ap])eare  in  Xi^ 
edges.  The  disease  is  most  frequently  found  anteriorly,  more  ran^lr 
in  the  middle  tbird,  seldom,  if  ever,  in  the  posterior  ihirtL 

.  Dkigiifms. — There  are  several  conditions  that  more  or  len  doifelj 
simulate  the  early  stages  of  cancer  of  thtt  tongue,  and,  in  riev  of  ilw 
very  bad  prognosis  of  the  dise^ise,  unless  operation  iB  perfanDcd  b 
the  very  earliest  stages,  the  importance  of  a  correct  diaglMxbii  b^ 
parent.  The  couditiouK  that  simulate  the  disease  ara  tnbernilini* 
syphilitic,  or  chronic  inflammatory  affections.  Tnberculosi*,  I  think, 
most  closely  resembles  the  early  stages  of  cancer,  and  in  aonw  it- 
stances  a  most  careful  microscopical  examination  may  Iw  ncCTMiTy 
to  differentiate  it.  A  year  and  a  half  ago  I  operated  n|>on  a  OMe  tW 
illustrates  the  difficulty  that  nwiy  be  encountered  in  diagnosift. 

The  patient,  a  young  man  33  years  of  age,  with  a  hh«ior}' (^  luTifit 
always  enjoyed  iH^rfcct  health,  had  first  noticwl  a  few  mantltf  befart 
a  small  ulcer  on  the  left  side  of  the  tongue,  al)out  one  inch  from  ^ 
ai>ex  within  the  margin.  The  ulcer  was  alnjut  a  half-inch  in  dwiii»'l''T, 
had  the  typical  indurated  edges,  and  clinically'  showed  cv»  r\  ji!.>Af- 
ance  of  an  epithelioma.  A  small  piece  had  l^een  exam 
pathologist  to  a  hirge  hospital,  and  been  pronounced  ♦  jun  ..  -*^ 
The  anterior  portion  of  the  tongue  was  removed.  Microwcofiiol  •'J- 
ami  nation  of  the  entire  tnninr  by  the  pathohigists  of  the  N**w  Y^H 
Cancer  HoHpital,  Dr«.  Dunham  and  Buxton,  faile<1  to  coDfirts  th*" 
original  diagno.sis  of  malignant  disease,  though  numeroos  wtdOff* 
were  made  from  difTrrent  parts  of  the  growth.  The  tissoefl  Wti^ 
stained  and  shf>wed  the  i)reHence  of  tulx^rcle  bacilli.  The  petilB^" 
at  present  in  i>erfeot  health,  and  owing  to  the  fact  that  the  toosw*^ 
thoroughly  freed  from  its  attachment  to  the  floor  of  the  motw,  ^^ 
able  to  talk  almost  as  well  as  before  the  excision. 

Senn  states  that  tuberculosis  of  the  tongue  occurs,  with  fe*  «BB*P' 
tions,  oidy  in  persons  suffering  from  pulmonary  tuberculosis.  !■ 
tlie  patient  just  referred  to  there  was  no  family  history  of  tnhrfW* 
losis,  and  the  i)atieut  himself  was  in  ])erfect  health  and  ahowed  lit^ 
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liilely  no  eigns  of  pulmonary  disease.  Senn  furtlier  states  that  a 
tuberculous  ulcer  is  coTered  by  fungous  granulations,  and  lacks  the 
indurated  ba«e  and  margin  of  carcinoma.  This  may  be  true  iu  some 
eases;  but  in  others,  as  iu  the  case  observed  by  myself,  the  indurated 
mftTgina  wero  woll  marked  and  no  fungous  granulations  were  present. 
In  other  wortis,  the  clinical  appearance  may  lie  absolutely  typical  of 
carcinoma,  and  in  such  cases  I  do  not  believe  that  the  differential 
liagnosis  can  be  made  ■withcjut  the  aid  of  the  microscope.  In  cancer 
if  the  tongue,  aa  in  other  regions,  I  ]>elieve  we  incur  some  risk  of 
ipreading  the  disease  by  removing  portions  for  microscopical  esami* 
lation.  I  think  it  would  not  be  a  bad  plan,  in  cases  in  which  it  is 
jn possible  to  make  an  absolute  diagnosis  from  clinical  appcarauces, 
xj  remove  the  entire  tumor.  If  the  macroscopical  appearance  of  the 
;umor,  when  removed,  has  not  cleared  up  the  doubt,  the  ftufstiou  of 
iirther  and  more  complete  operation  may  be  left  to  a  subsequent 
ame,  to  be  determined  by  the  result  of  a  careful  microscopical  esami- 
aation  of  the  tumor  removed. 

Syphilitic  lesions  may  resembie  cancer,  but  in  most  cases  we  are 
ible  to  find  evidence  of  specific  disease  in  the  other  portions  of  the 
body,  even  if  the  history  is  denied.  Careful  examination  of  the  lym- 
phatic glands  in  other  parts  of  the  body  should  always  l>e  uiade,  if 
there  is  a  suspicion  that  tli©  tumor  may  Ije  syphilitic.  Senn  states 
that  gumma  of  the  tongue  is  not  infrequently  the  starting-point  of 
carcinoma. 

As  regards  the  proffnoffis,  it  is  unquesti<mably  bad.  The  disease 
soon  spreads  into  the  muscular  tissues  aud  into  the  nearest  lymjihatic 
glands,  aud  this  tendency  em[)haHizes  the  importance  of  making  all 
operations  for  the  removal  of  a  cancerous  tumor  of  the  tongue  very 
radical. 

Treatment. 

The  method  of  operation  to  be  chosen  depends  somewhat  upon 
the  character  of  the  growth.  If  it  be  a  supei-ficial  or  warty 
tumor  involving  a  small  portion  of  the  margin  of  the  tongue,  or  of 
the  upper  surface  without  having  invaded  the  decijor  snbHtanef  of 
the  tongue,  I  believe  that  Whitehtmd's  operation  should  be  jire- 
ferred.  If  the  muscular  portion  of  the  hmgue  is  iuvolved— especially 
the  posterior  region — bettor  results  may  bo  obtained  by  the  method 
known  as  Kocher's  operation.  Wliiteheads  operation,  or  the  shght 
mcKlifications  of  this  method,  inelndiug  ]>relimiuary  ligature  of  the 
lingual  arteries  and  removal  of  the  sublingual  and  subiiiuxillary  glands, 
will,  I  believe,  Im  found  suificiont  for  the  great  majority  of  eases 
likely  to  be  Ijenefited  by  surgical  interference.     Its  advantages  over 
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Kncber's  method  are  great.     The  mortality  is  much  low«r,  «Xkd 
wounds  are  far  more  likely  to  heal  primarily.     Kocher's 
is  open  to  the  serious  objection  that,  in  dragging  the  toogwk 
through  the  tioor  of  the  mouth,  it  is  imixjssible  to  prevent  the 
(usually  in  an  ulcerated  condition)  from  coming  in  coutitct  with 
freshly  cut  healthy  tissues,  thereby  running  the  risk  of  now  infi 
Curtis  suggests  first  removing  the  part  of  the  tongue  oootainuig 
tumor  through    the   mouth   and   then   completing   the  remand 
Kocher's  method.    This  I  believe  to  be  unnecessarily  oompliootiqg 
operation.     The  lingual  arteries  may  or  may  not  be  ligatured 
removal  of  the  tongue.     It  is  a  ver^'  great  advantage,  so  far  M  bemor 
rhage  is  concerned,  first  to  tie  the  Unguals  and,  iuaamiM^  am 
authorities  agree  that  thf^  Kubliuguul  and  submaxillAiy  gl>iMi> 
be  removed  at  the  time  of  the  primary  operation,  very  Utile  tune  i 
lost  by  tying  the  liuguuls,  for  by  enlarging  the  same  ineuioo 
glands  can  be  removed  at  the  same  time.     The  tongue  should  IJhfeo 
strongly  drawn  out  l>y  means  of  forceps,  or  l»etter  by  a  stout  silk  tli 
passed  through  it,  and  cut  off  at  the  base  by  blunt-pointed,  etimighr 
scissors,  having  first  separate<l  it  from  its  connection  with  tbetkxir 
the  mouth.     The  aranimt  to  l>e  removed  will  depend  somewhat  u 
the  situation  and  extent  of  the  disease.     If  the  cAUCcr  covers  a 
small  area,  and  is  situated  at  or  near  the  ajiex,  a  bibaII  pari  o( 
posterior  portion  may  be  left  l^ehind.     This  will  enable  the  i 
articulate  fairly  well.    If  the  Unguals  have  been  tied,  there  will  be 
Uttle  hemorrhage.     I  have  iierformed  the  o]>eratiou  four  tiuas. 
all  of  the  caa^^H  the  hemorrhage  was  very  trifling  and  the  |NUieala 
uneventful  recoveries.     After  having  tied  the  bleeding  poiniR,  tbe  i 
terior  and  posterior  surfaces  of  the  stump  should  l)e  broogbt 
by  means  of  u  continuous  suture.     This  cf>mi>letely  covers  tbe  w 
surface,  and  tends  to  check  whatever  oozing  there  may  l>e ;  it  at 
same  time  lessens  the  chances  of  the  wound  becoming  infected. 

Waterhouse  (Treves'  **  System  of  Surgery,"  Vol.  II..  p.  530) 
"  The  o|>eration  tm  performed  by  Whitehead  by  means  of  tbe 
is  rapidly  superseding  all  other  methods  and  is  certainlj  tbe 
able  oper&tion.     RemoviU  of  the  tongue  may  Ije  total  or 
When  operating  for  cancer  it  is  in  the  majority  of  canea  wimr  lo  r^" 
move  the  whole  organ."     He  recommends  Kocher's  o|ienUioD  aatx 
in  cases  iu  which  the  disease  has  invaded  the  floor  of  the  moatb  Uld 
the  jaw.     With  reference  to  the  advisabiUty  of  removing  tbe  Miifff 
tongue  there  is  by  no  means  a  unanimity  of  opinion  amoQg  UmAi^ 
sur^f»ous. 

Mikulicz  counsels  against  complete  removiU  except  in  rare  cama, 
believing  that  in  the  cases  in  which  such  an  extensive  operatiaQ  is 
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r      indicated  the  deep  lymphatic  glands  have  already  become  so  seri- 

ouslv  involved  that  radiciil  euro  is  impossible.     In  regard  to  Kocher's 

operation,  it  is  well  to  call  attention  to  a  fact  seldom  recognized  in 

I      diaciiasioDS  as  to  the  best  method  of  operating  iipoa  cancer  of  the 

tongue,  and  that  is  that  Kocher  himself  does  not  atlvocate  his  own 

method  iin  all  cases.     In  his  "  Text-book  of  Operative  Surgery/'  1895, 

p.  75,  he  states:  "In  the  ease  of  well  circumscriljed  new  growths  of 

tie  tongue  the  operation  is  jierformed  from  the  mouth  after  intro- 

cinciug  a  White's  gag,  or  if  necessary  after  splitting  the  cheek  trane- 

"viersely."     He  advocates  cleaning  out  the  submaxillarj'  fossa  at  the 

same  time.     In  extensive  carcinoma  of  the  tongue  (not  so  far  advanced 

as  to  require  resection  of  the  jaw)  he  believes  his  own  method  ijrefer- 

able  for  the  following  reasons: 

"1.  Because  it  gives  good  access;  2,  Because  it  permits  simulta- 
aeous  removal  of  the  glands  as  well  as  all  the  tissues  which  inten'ene 
"between  them  and  the  primary  seat  of  the  tiisease;  3.  Because  it  per- 
mits of  the  prelimiuai'v  ligation  of  the  lingual  or  external  carotid 
arteries;  4.  Because  after  i)reliminary  tracheotomy  the  jiharyux  can 
be  plugged,  thus  lessening  the  chances  of  septic  pneumonia ;  5.  Be- 
cause of  atlvantages  as  regards  antisepsis." 

Kocher  ailds  that  of  five  patients  tliat  remained  free  from  recur- 
rence some  years  after  operation  three  were  operated  upon  by  this 
methotl. 

For  a  full  description  of  Kocher's  methful  the  reader  is  referred 
to  the  work  already  cited.  The  techuiciue  is  in  brief  as  follows: 
The  incision  begins  below  the  raitstoid  process  and  extends  along  the 
anterior  border,  then  turns  forwards  along  the  crease  of  tbe  neck  to 
the  middle  line  and  finally  upwards  to  tlie  lower  border  of  the  jaw. 
The  tlap  thus  formed  is  dissected  up  and  fixed  with  a  suture  tn  the 
cheek.  The  anterior  border  of  the  sternomastaid  mid  anterior  belly 
of  the  digastric  muscle  are  then  espo.sed.  The  mass  of  glands  is 
then  raised  until  the  posterior  belly  of  the  digastric  and  the  stylo- 
hyoid muscles  are  seen  in  the  lower  and  posterior  part  of  the  wound. 
The  submaxillary  gland  is  tben  dissected  up  to  the  edge  of  the  jaw 
and  removed  akmgwith  the  lymphatic  ghinil.s. 

The  facial  vessels  are  then  tipd,  as  well  as  the  lingua]  artery.  The 
mucous  membrane  is  i)erforated  and  the  tongue  drawn  out  thrnugh  the 
floor  of  the  mouth  ami  detached  from  the  h^oid  lione.  A  preliminary 
tracheotomy  is  advised  in  nutst  cases,  the  anresthetic  being  given 
through  the  tube.  The  after-treatment  advised  hy  Kocher  is  to  have 
the  wound  open,  so  that  the  entrance  to  the  larynx  may  l)e  plugged 
with  inoist  sterilized  gauze,  the  patient  being  fed  with  a  tube  each 
time  the  wound  is  dressed. 


The  diseaae  recurs  onJy  about  oue-tliird  as  frequently  locally 
in  the  glauds;    Mikulicz  reserves   local   extirpiitiou  only  for 
tumors  on  the  tip  of  thu  tongue,  In  all  other  cased  he  adrites  like 
removal  of  the  submt^utul  and  uubmtt&illnry  glands.     He  opetates  bjr 
the  method  1  have  advocated,  tirst  t^  ing  the  linguals,  renMTiBf  IIm  ' 
tongue  through  tho  mouth,  and  suturing  the  wound  at  oooe  bjr  i 
plaeeil  dee]>ly  in  the  tissues  of  the  stump.     He  has  had  DO  aortalify 
in  ten  years.     He  never  employs  preliminary  tracheotomy. 

As  regards  the  morhility  of  the  operation,  Kocher's  remiltai 
to  1882  were  29  cases  with  5  deatlis,  showing  a  mortality  of  17.9  p 
cent.     B«^tvvoeu  1882  and  1888,  with  improved  technique,  thevB 
death  in  28,  or  a  mortality  of  3.5  per  cent.     To  show  the  grefti 
tiona  in  different  statist! C8»  those  collected  by  Winiwarter  in  IW^^" 
show  a  mortality  of  42  per  cent.,  while  Volkmann  had  but  2 
in  91  cases,  or  a  mortality  of  2.2  per  cent.     Grouping  the  aerem 
milder  cases  together,  Cheyue  estimates  the  mortality  in  the 
of  a  large  number  of  surgeons  to  be  from  15  to  20  i»er  cetxt. 

As  regards  final   results,  actual  cures  are  comparatiTelj' 
Winiwarter's  statistics  show  2.3  per  cent,  of  cures,  with  42  per  < 
mortality.     Konig's  show  12  i>er  cent,  of  cures  and  28  per  eent. 
tality.     Kocher's  show  18  per  cent,  cures  and  10  per  cent. 
If  the  subse(|uent  history  of  Kocher's  cases  of  BUpi>oeed  curiM  is  fi 
lowed  out,  in  2  of  the  cases  the  cancer  recurred  ten  or  twelvo  >i 
after  the  operation.     One  died  seven  years  later  of  caocer  of  th^M:M-ikt 
stomach ,  thus  reducing  materially  the  number  of  actual  cures.    Wul 
estimat4^s  that  14  |>er  cent,  of  Billroth's  cases  remained  well  noM 
nine  mouths. 

Butlin's  personal  statistics   {Biitish  Medicttl  Journal,  Fehmai^raK -TT 
26th,  1898)  are  the  nioHt  recent  as  well  as  the  most  complete. 
102  cases  there  wore  10  deaths.     The  remaining  92  cases  with  only 
exceptions  were  traced  to  the  tinal  rosults;  of  these  20  x^^tientB 
well  from  three  if*  tAvelve  years  after  operation;  in  18  ceaes  there 
local  recurrence  and  in  28  crises  glandular  recurrence  alone. 

CoHtrnindicaticna  to  Operation, — If  the  disease  extends  far 
showing  extensive  involvement  of  the  mtiscular  tissuee  of  the 
or  if  the  glands  in  the  neck  are  markedly  enlarged  and  fixed,  or  if  liB9 
jaw  is  involved,  operation  should  not  be  performed.     InvolTOBieatf 
of  the  deep  glaud  of  the  neck,  even  in  a  comjMirativelyamaU  eaaoertif 
the  tongue,  should  alone  contraindicate  ojieration. 

As  regards  palliative  treatment,  almost  nothing  can  be  dooe  to 
relieve  the  horrible  HufToring  that  accompanies  this  affedioi^  adw 
than  the  free  use  of  narcotics.  Tlio  most  troublesome  fnolor  of  tie 
disease  is  the  constant  flow  of  saliva,  and  the  very  great  diffimltr  Vk 
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taking  suitable  nourishment.  Solid  food  greatly  increases  the  pair 
and  irritation  of  the  ulcerated  area.  A  cocaine  spray  and  opium  in- 
ternally will  give  the  mo»t  relief,  I  have  had  excellent  results  fron 
tli€  Qse  of  orthoform  powder  in  painful  carcinomatous  "olcerations  ii 
the  nasopharynx  and  elsewhere,  though  I  have  not  as  yet  used  it  it 
tongue  cases.  It  is  non-poisonoua  and  the  anteathetic  effects  last  fion 
twelve  to  twenty -four  hours. 

Cancer  of  the  Stomach. 

This  subject  has  beon  so  fully  ti*eated  by  Einhorn  in  Vol.  Till 
*^x  this  series  that  it  is  unnecessary  to  more  than  briefly  refer  to  th( 
^^perative  treatment  and  results. 

TbEATME3!T. 

The  cases  iu  which  a  total  excision  of  the  stomach  is  indicated  ar« 
®<^  ©xtremely  rare  that  it  is  unnecessary  here  to  describe  the  techniqu* 
*^^  t:lie  operation. 

The  results  of  different  operations  for  tumoi-s  of  the  stomach  hav« 
*'"^o«ntlT  been  elaborately  studied  by  Haberkant  {Arcfthf  jTrr  I'lhitsrh 
^■-^imnjk,  Bd,  LT.),  and  Xronleiu   {BcitrO'ije  znr  kUtiisfhen  Vhinirgie 
-^<3.-  XV.).     In  the  following  tables  these  results  are  epitomized. 

Kesults  op  the  different  operations  on  the  stomach. 

According  to  Dreydorfl  (Beitrdfje  zur  kliniachtn  Chirargie,  Bd.  XI.,  Heft  2,  S.  833) 

StOMACTI  Ol'ERATlONH — JIuUTALITY, 
In  Rii^a.  America.  France.  German]^.  Aiutrla.  Tialy. 

48.8  per  cent.    63,8  per  cent.    50. 1  per  cen  t.    45  per  ceii  t.    45  per  ceii  t.    35. 3  per  cent 
Resection  of  pylorus  :  18H3-1804,  mortfllity,  54^0  per  cent ; 

lt'35-1894,  cancer,  54.4;  ulcer.  40perc<'tjL 

Typical  total  resection  of  pylorus :  1881-1887 62. 8  per  cent 

1888-1894 45.1 

In  this  series  tlie  mortality  for  carcinomft  dropped  from  65.4  to  42.8  per  cent, 
uid  for  benign  stenosis  of  tue  pylorus  it  dropped  from  43,8  to  37,7  per  cent. 

Mortality  of  males 64.3  per  cent 

"     '   "     females 62.8 

By  Haberkant  {Langeitheck't  Archit,  II.,  No,  51). 

C'aR«!i.         Mnriallty. 

Atypical  resection  of  storoacli  , 20       40  per  cent 

One  case  of  William  T.  Bull's  was  free  from  recurrence  seven  nionttjs  later. 

Caseii.  Mortulity. 

Partial  resection  of  stomach • .     15        4fl.6  per  cent 

GMtrocnterMtomy  :  1881-1894 298        42. 6 

1881-1887 55.9       " 

1888-1894 B9.3       " 

Carcinoma 47. 5       " 

Floer 35 


474  COLEY — CANCER. 

Collective  Statistic*:  CaM.         Ma*'-«**' 

ItesectJOQ  of  pylorus  for  carcinoom 64.4  p^^**^ 

Gftstroent^rtwjtoiny 48. 5 

PyloropLasty,  1886-1894 61  21.5  * 

Aa  to  Age  I — Typical  total  resection  of  pylorua  :  under  50  years.  125  50.4 

"  "         "  u         «  Q^pj.    50-61  52.9  " 

Gastroenterostomy  :  under  SO  years 106  42.4 

"  over     50     "     45  57.7      "^^ 

The  statistics  on  pyloroplasty  are  very  imperfect. 

Oarclooma:  Ciocr. 

Resection  of  pylonis 54.4  per  cent.  40.0  per 

Gastroenlerostoiny 43. 5      **  25. 5 

Pyloroplasty 22. 7 

Peritonitis  is  the  cause  of  death  in  about  one-qoarter  the  chh^^^ 
operatioQ  on  the  stomach. 

Caiicinoma  of  the  Stomach. 
1.  Report  by  Kriiulciu  of  07  Cases  (Bruns'  Bdtrdge  sur  klinUdten  Chirurgie,  No.  1 

21-30  yeiirs 5  patients. 

31^0     "     15       - 

41-.')0      "     21 

fll-yo      "     18       " 

61-7IJ      "     8       " 

TotuI  6?      - 

The  youngest  patient  was  37  years  ;  llio  oldest  68  years. 

1.  Cft&cs  not  npcruti'il  on 26 

3.  Explorntory  laparotomy 28 

3.  GnslroenterosUjniy 4 

4.  Resection  of  pylorus 15 

T..tf«l 67 

PatiimtH  who  appeared  to  be  operable  hut  who  refused  oijeration — - 
7.  For  (5  of  tliese  patientH  the  interval  of  life  between  examination  br 
thf  Hur^'eoii  and  d<'ath  raried  lietween  twouty-Heven  days  and  about oiio 
year  nine  and  two-thirds  months,  or  an  average  of  about  seven  months. 

Tht>  ri»iK>rt  of  the  spventh  ijatient  could  not  l.>e  obtuined. 

1  h.  Patioiitfl  declurod  inoperable,  hence  not  operated  on — 19.  For 
17  of  those  pationta  the  intei*val  of  life  l)€tween  examination  by  the  sur- 
geon and  dr>iith  vai  ii^d  between  four  days  and  alx>ut  eight  and  one- 
third  months — averag<»  abmit  twn  and  a  half  months. 

2.  Explorattiry  Lupiirutuniy,  23  Cases. 
No.  of  ralifbts.  Interrnl  lT*'lwt>fii  Operfttlon  uid  D«a,th. 

19 3  tiays,  1  year  1  nvontii— avemge  44  months. 

1 Still  livlDg  end  of  Beptember,  1895  (4}  months). 

3 (?). 
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Bamming  up  those  in  group  16 17 

«      u     u      a      2      (as  inoperable) 19 

Total 86 

^▼erage  duration  of  life  after  examination  or  exploratory  laparotomy,  8f  months. 

Eroulein  has  hitherto  hesitated  in  advising  gastroenterostomy  as 
Xk  severely  palliative  operation  on  account  of  its  high  mortality,  for 
Although  Liicke  has  7  cases  without  a  death  the  very  complete  statis- 
iics  of  Dreydorff  show  the  mortality  was  43.3  per  cent.,  and  this  esti- 
mate is  closely  approximated  by  Doyen,  who  found  it  to  be  41.4  per 
cent. 

8.  (Gastroenterostomy,*  4  Cases. 
No.  of  Patients.  Interval  between  Operation  and  Death. 

4 8  days,  8  months — average  1  month. 

4.  Resection  of  Stomach,  16  Cases. 

Number  of  Patienta.  Interval  between  Operation  and  Death. 

10 1  day,  2  years  2  months — average  8i  months. 

5 Still  living,  November,  1895 ;  average  9  months  9  days. 

Two  cases  died  of  intercurrent  affections  and  four  of  recurrence  of  stomach  car- 
cinoma— average  1  year  8  months. 

Mortality  of  operation 26.6  per  cent. 


Operator. 

Up  to  the  year. 

Number. 

WeU. 

Died. 

MortaUty. 
Per  cent. 

Billroth 

1890 
1895 
1894 
1895 
1895 

29 
16 
18 
18 
15 

18 

9 

8 

18 

11 

16 
7 
5 
S 
4 

66.1 

Czemy 

48.7 

Kappeler 

88.4 

Mikulicz 

27.7 

Kr5nlein 

26.6 

Total 

91 

54 

87 

40.6 

Cancer  of  the  Uterus. 

Cancer  of  the  uterus,  as  shown  by  the  comparative  statistics 
of  Boger  Williams,  is  one  of  the  most  frequent  causes  of  death 
among  women  over  thirty  years  of  age.  Kelly  ("  Operative  Gyne- 
cology," Vol.  n.,  p.  305)  states  that  of  62  personal  cases  of  epithe- 
Uoma  of  the  cervix  12  occurred  between  the  ages  of  thirty  and  forty ; 

*  KrOnlein  says  :  The  reason  for  my  hesitation  up  to  this  time  concerning  this 
operation  was  the  relative  great  mortality  of  this  palliative  operation  up  to  a  short 
time  ago.  Not  all  surgeons  have  been  as  fortunate  as  LQcke,  who  had  success  in 
aeven  cases  without  a  single  death.  Death  is  still  just  as  frequent  in  consequence 
of  this  operation  as  after  the  radical  resection  of  the  pylorus.  A  mortality  of  40  to 
SO  per  cent.,  as  it  is  reported  by  many  prominent  surgeons  and  as  it  is  shown  by 
the  collective  statistics  of  the  last  years  by  Dreydorfl  (48.3  per  cent.),  and  by 
Doyen  (41.4  per  cent. ),  has  been  too  great  for  only  a  palliative  operation. " 
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19  between  forty  and  forty-five;  C  between  forty-five  and  fiftj,  and  but 
1  iu  a  woman  over  fifty  years  of  age.  These  statiatios  thorn  %vrj 
clearly  tbat  the  disease  is  much  more  liable  to  occur  dmiQgtiba  jnn 
just  preceding  or  following  the  menopause.  Kelly  also  otooficd  13 
cases  of  adenocarcinoma  of  the  cervix,  the  most  eommoo  period  of 
occurrence  of  this  variety  of  cancer  Ijeing  between  the  vgos  of  forty- 
five  and  fifty.  Thoirio  cai^es  in  which  the  disease  appftranllj  oriip- 
nated  iu  the  body  of  the  nterua  occurred  at  a  somewhat  later  period— 
between  the  ages  of  fifty  and  sixty  years  in  the  larger  nombor  of 

Stjitiji(oinaf(>Io(jt/. — The  symptoms  of  greatest  importanoearaal 
bloody  discharge,  oftentimes  more  or  less  purulent  in  cliaracter,  and 
pain.  Neither  of  these  symptoms  is  particularly  well  ntfrViM^  in  the 
early  stages  of  the  disease.  The  first  thing  that  calls  tfie  attenliaa 
of  the  patient  to  the  disease  is  tlie  presence  of  this  bloodj 
during  the  interval  bet>voen  the  menstrual  i>eriods. 

The  imfilitt  of  ofHnttiim  for  cancer  of  the  uterus  are  exbanatii 
dealt  with  by  Butliu.  In  200  cases  of  supravagitial  ampotatioo  ool> 
lected  by  Butliu,  there  were  17  deaths,  or  a  mortality  of  d.5  poriMd. 
In  341  c(>llcete<.l  ctises  of  vaginal  hysterectomy  there  were  93  dastti^ 
or  a  mortality  of  27  per  cent.  More  recent  statistics  (Fritecb  and 
Martin)  show  a  very  much  lower  mortality,  only  7  peir  oeoL  Al^- 
dominal  hysterectomy,  until  recently,  was  a  very  dangeroiB  opaf»- 
tion.  In  148  cases  collected  by  Boussereau  there  were  106  «^*i»*^— ^ 
or  71  per  cent. 

As  regards  final  results,  of  136  patients  operated  upon  by  Bram- 
Fernwald  33  were  well  from  one  to  nineteen  years  after  o|M»ratios; 
19  were  wpII  l)eyond  three  years. 

As  to  the  |>rn portion  of  cures  following  the  vaginali  abdoaunal, 
and  supravaginal  methods,  there  are  no  very  reliable  statiatica  mi^^ 
ing  a  large  nnmlier  of  cases  that  have  been  observed  bejcind  thisa 
years.  Butliu,  from  a  careful  survey  of  the  statistics  qp  to  ISBS^  eoi- 
cluded  that  removal  of  the  entire  organ  shoold  l)o  limited  to  tliaae 
cases  in  which  the  disease  could  not  be  reachtHl  by  the  sopravs^iaal 
amputation,  and  that  hysterectomy,  whon  perfonned,  should  ahrsya 
be  performed  through  the  vagina,  the  size  of  the  ori;an  i»erTDittiti|t 
it.  During  the  past  ten  years  the  metho<l  of  sn[)ra>'agiiui]  ani| 
has  fallen  into  disfavor  and  has  been  gradually  abandoned, 
or  abdominal  hysterectomy  having  taken  its  place.  In  va^nal  hj^ 
torwtomy,  the  combined  statistics  of  Olshausen,  Schauta,  FritMk, 
Ivtilttnibm-h,  and  Ivoopold,  give  474  oases  with  40  deatha,  oradinci 
mortality  of  8.4  |»er  cent.  The  final  results  of  cases  of  bjstsneloaif 
for  cancer  of  tlm  uterus,  oL)served  at  the  Johns  Hopkins  Hospiiri 
{Johua  Hitpkius  Hnnitiliil  Be/KniM,  6,  1895),  are  most  valoable. 
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In  47  cases  the  mortality  was  10  per  cent. ,  21  patients  were  still 
Alive,  16  having  gone  beyond  two  years  in  good  health.  Of  tlie  47 
operations  40  were  vaginal^  4  abdominal,  and  3  combined. 

Cancer  of  the  Bladder. 

Primary  cancer  of  the  bladder  is  exceedingly  rare.  It  is  most 
likely  to  originate  near  the  mouths  of  the  ureters.  ^  the  early 
stages  it  often  resembles  a  papillomatous  tumor.  It  early  becomes 
ulcerated,  thus  giving  rise  to  hemorrhages. 

8i/mptoins. — Hemorrhage  is  usually  the  first  symptom,  although 
preceding  this  there  ia  often  an  increased  frequency  in  micturition. 
Pain  is  generally  a  prominent  symptom  and  may  occur  early  in  the 
disease;  it  is  more  pronounced  after  the  bladder  has  been  emptied. 
Careful  microscopical  examination  of  the  uriue  will  often  reveal  ele- 
ments of  carcinomatous  tissue  which  have  become  detached  by  the 
ulcerative  processes  aud  voided  with  the  urine. 

The  pro^7io8w  ia  exceedingly  grave,  and  even  with  modem  im- 
provements in  surgical  technique  there  is  little  hope  of  bettering  the 
condition. 

As  to  the  final  results  of  operation,  out  of  57  cases  recently  col- 
lected by  Yendell  [Beitrdge  znr  ktinischen  Cftinir(iie)24,5  percent,  died 
within  a  few  days  after  operation.  In  the  cases  in  which  total  extirpa- 
tion was  performed,  the  mortality  was  60  i>er  cent.,  only  1  patient 
out  of  10  remaining  well  for  any  considerable  time.  This  patient 
(Pawlick's)  was  free  from  recuiTence  eight  aud  three-quarter  years 
after  of>eration.  In  the  great  majority  of  tlie  cases  but  little  benefit 
foUnwed  operation.  Wo  must  admit  that  recent  results  have  justi- 
fied the  forecast  of  Butliu  ten  years  ji^'o  to  the  foUowiug  effect ;  **  I  am 
not  at  all  sanguine  as  to  the  introduction  of  this  operation  into  the 
realm  of  legitimate  surgery,  but  am  much  more  inclined  to  believe 
that  after  it  has  been  performed  a  few  times,  or  possibly  a  good  many 
times,  it  will  take  its  place  as  a  curiosity  of  surgery  witli  tlie  many 
other  operations  for  malignant  disease  that  have  been  introduced 
during  the  past  few  years." 

Cancer  of  the  Penis, 

Carcinoma  is  the  more  commtni  form  of  malignant  disease  of  the 
jyenis,  but  both  carcinoma  and  Kareoinu  are  ciiTiii>aratively  rare.  By 
far  the  most  frequent  tj'pe  is  epithelif>ma.  It  originates  in  a  small, 
indurated  ulcer  which  not  infre<]ueutly  is  at  first  reganled  as  of  ve- 
nereal origin.  In  some  cases  it  siinulateH  a  warty  growth,  and  here 
again  there  is  the  likelihood  of  con fouudinjii  it  with  condylomatous 
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masaes.  If  one  can  rule  out  the  presenoe  of  sypbilia,  either  from  a 
liable  history  or  from  the  absence  of  all  other  signs,  the  diagDnuis 
is  not  attended  with  much  difficulty,  even  in  the  early  stages.  The 
disease  exhibits  a  strong  tendency  to  involve  the  neighboring  tiflgntt; 
its  course  ia  frequently  rapid,  aa  is  shown  not  only  by  local  eitenaion 
but  by  the  early  iuvolvetueut  of  the  neighboring  glands.  Tlie  x^lvicand 
abdominal  glands  are  often  involved  soon  after  the  inguinal.  Actual 
metastases  in  distant  parts  of  the  body  are,  however,  not  common. 

As  regards  the  duration  of  the  disease,  this  ia  subject  to  great 
variation.  I  have  observetl  but  three  cases  and  in  all  of  these  tli« 
course  was  fairly  rapid;  death  may  occur  in  a  few  months.  Tie 
average  duration  as  estimated  by  Demarquay  is  from  two  to  three  and 
a  half  yeara.  The  collected  cases  are  altogether  too  few  iu  number  to 
make  accurate  generalization  x>osaible. 

Treatment. 

In  view  of  the  high  degree  of  malignancy  of  the  disease  in  this 
locality,  nothing  short  of  amputation  of  the  entire  organ  should 
be    advised.      If  the  disease  originates  in  the  prepuce  and   tlie 
diagnosis  is  made  very  early,  a  sufficiently  radical  operation  may 
be    possible   without  amputation.     In  most  cases  choice  will  almost 
always   have  to  he    made   between  partial  and  complete  amputa- 
tion.    Operation  may  be  performed  either  with  the  knife  or  the  gal- 
vauocautery,  but  the  knife  will  practically  always  have  the  pref- 
erence.    The  chief  point  to  l>e  noted  in  regard  to  th©  technique 
for  amputation  with  the  knife  ia  the  manner  of  dealing  with  the 
ui-ethra.     The  corpora  cavernoaa  should  be  cut  through  from  the 
d<n*sal  a.s|>e('t,  the  corinis  spongiosum  being  later  severetl  on  a  plane 
anterior  to  tliat  of  the  first  incision,  so  that  when  the  section  is  com- 
plete the  corpus  spongiosum  projects  beyond  the  rest  of  the  penis. 
The  urethra  may  be  managed  in  several  ways;  some  a^lvise  inserting 
a  catheter,  allowing  it  to  remain  until  the  wound  is  healed.     This, 
howe\er,  is   not  so  satisfactory  as  dissecting  out  the  end  of   the 
urethra,  dnuviug  it  f(»rwards  and  incising  it  for  a  short  distance  iu 
order  to  permit  of  fa.Hteuing  the  cut  edge  to  the  skin  on  either  side. 
There  i.^  no  objection  to  using  a  catheter  in  this  case  to  protect  the 
wound  for  tlui  JirMt  few  days.     The  only  advantage  that  the  galvano- 
cautery  method  po-sse-sses  is,  that  it  does  away  with  the  danger  of 
hemorrhage.     If  the  disease  has  involved  a  considerable  portion  of 
the  penis,  complete  removal  ia  indicated.     This  may  b©  dona  by  va- 
rious methods,  among  the  Im-st  of  which  may  be  mentioned  Goulds 
(Laitref,  1B82,  I.,  821).     By  this  method  the  scrotum  ia  divided  into 
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two  halves  down  to  the  corpus  spongiosum,  a  large  catheter  is  intro- 
duced, the  deep  eud  of  the  urethra  is  separated  back  to  the  triaugular 
ligament,  a  knife  is  inserted  transversely  between  the  corpus  spongi- 
oenm  and  the  corpora  cavernosa,  the  catheter  is  withdrawn  and  the 
urethra  severed.  The  deep  end  of  the  urethra  is  then  carefully  de- 
tached and,  with  the  periosteal  elevator,  the  penis  is  gradually  sepa- 
xated  from  the  pubic  bone  and  the  crura. 

As  regards  immediate  aud  iiual  resnlU  of  amputation  of  the  penis, 
in  *J1J  cases  collected  l>y  Demarquay,  the  mortality  was  4  per  cent. 
.iSdore  recent  statistics  of  Kaufmann  (Deutsche  Chirnrgie^  188G)  give  a 
jcnortality  of  10.5  iu  180  cases.  Of  EJaifmaun's  ca-ses  26  operations 
'^rere  performed  "with  the  knife  with  1  death;  117  with  the  galvano- 
-oaatery  with  1(J  deaths ;  14  died  from  septic  diseaHo ;  22  were  done 
"^rith  the  ecraseur  with  no  deaths^  showing  a  very  great  difference  in 
:xnortality  in  favor  of  the  knife  or  cold  wire  over  the  cautery .  The  num- 
^fcer  of  caHes  in  which  the  inguimd  glands  were  involved  and  removed 
:5s  not  stated. 

Of  lii  cases  collected  by  Butiiu  from  more  recent  literature  the 
-after-history  was  noted  in  32  cases,  of  which  13  were  epithelioma 
aud  19  carcinoma.  Of  these  32  patients  17  died  from  cansfs  ci>n- 
nected  with  the  operation  or  from  recurrence;  15  were  alive  and 
well  more  than  one  year  after  the  last  operation,  9  of  the  15  having 
passed  the  three-year  limit.  ButHn  states:  "In  not  one  of  these 
oases  were  the  lymphatic  glands  removed  at  the  time  of  the  primary 
operation  or  later.  In  several  instances  an  enlargement  of  the  gland 
was  noted  at  the  timo  of  the  operation,  but  the  swelling  grjuUially 
subsided  after  operation.  Of  8  cases  iu  wliich  the  glands  wrrB  re- 
moved at  the  time  of  the  original  operation,  2  were  lost  sight  of;  the 
remaining  (J  died  either  as  a  rPKult  of  the  operation  or  of  ret-urn^uce. "' 
The  duration  of  the  disease  in  the  cases  that  remaiutnl  woli  be- 
yond three  years  varied  greatly,  in  some  of  the  cases  the  disease 
having  existed  two  to  three  yeara  before  operation.  Comi)lete  extir- 
pation of  the  organ  was  performed  iu  only  two  or  three  of  the  suc- 
cessful cases. 

Cancer  of  the  Lip. 

This  disease  is  much  more  common  iu  men  than  in  women.  Four 
cases  in  women  were  obsei-ved  by  Warren  in  a  total  of  7H,  and  the  in- 
teresting fact  ia  addetl  that  3  of  the  4  women  wore  smokers.  The 
disease  almost  always  attacks  the  lower  lij)  in  the  proportion  of  1  to  20, 
It  generally  originates  at  the  junction  of  the  akin  and  mucous  mem- 
brane, and  is  more  frec[uently  situated  near  the  meilian  line  or  a  little 
to  one  side,  seldom  being  found  at  the  angles  of  the  mouth.     Its  first 
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appearance  closely  resembles  a  little  patch  of  ecsema;  not  Infre- 
quently it  is  mistaken  for  a  crack  or  fisstirc  doe  to  expKisnre  totbt 
weather.  Oftentimes  it  apparently  heals,  but  on  thi>  fiUliog^  uf 
the  small  sc^le  or  scab  there  is  always  something  left  behind,  etUur 
a  sliKhth'  indurated  area  or  a  tiny  speck  of  uloeratioii;  ntv  taim 
form  and  again  disaiipear,  but  always  leaving  behind  an  iiMirririm 
area  of  infiltration  which  after  a  longer  or  shorter  time  MBOOMttbA 
characteristic  iuduration  peculiar  to  cancer.  If  left  to  itself,  hoi 
exteusion  in  nil  ilire<.rtioi]s  follows  and  final  involvemeut  of  ih»  mH^ 
mental  and  Bubmaxilhiry  glands  ensues.  The  disease  does  Dot  nmi 
rapid  course  as  compared  with  caucer  iu  some  other  lootUtiai^  tlw 
fatal  issue  being  jtoBtiioned,  as  a  rule,  from  three  to  fire  ^rean  from 
the  beginning  of  the  disease. 

DiafjiuMiis. — The  conditions  that  most  closely  simulate  caneBr  o' 
the  lip  are  eczema,  tuberculous  disease,  chancre,  and  {lapilloiBa. 

Eczema  lacks  the  characteristic  induration  which  ia  praMat  ia  < 
measure  even  iu  the  early  stage  of  cancer.     It  is  mors  diflfoM 
carcinoma  and  the  iuduration  is  less  marked  than  in  a  caiciiioiu  cad 
the  same  size  and  duration. 

Tuberculous  diseiiHeiu  this  locality  ia  extremely  rare,  andphruomi 
examination  of  the  patient  will  generally  throw  light  on  the  diaip- 
uc»is.     In  chancre  of  the  lip  there  will  be  a  histonr  ot  wtm  mpid 
development  combined  with  early  involvement  of  tlie  gliuxU  of  tin 
neck.     Papilloma,  which  is  a  very  rare  affection  o£  the  lip,  cut 
differentiated  by  the  entii-e  absence  of  induration.     In  all  eaiai 
suspected  taucer  of  the  lip  the  diagnosis  may  Ixj  easily  aeilled  bjrtt* 
amiuution  of  a  small  portion  removed  under  cocaine. 


Treatment. 

As  regards  methods  of  operation,  these  depend  laxfpelj  np»  tb* 
extent  of  the  disease.  If  the  tumor  be  very  small  and  supaAW 
the  removal  of  a  Y-shaped  portion  of  the  lip,  including  the  BdcUH^ 
iug  tissues  for  at  leiust  half  an  inch  beyond  the  etlges  of  tlio  Isatft 
will  suffice.  If,  however,  a  larger  jwrtion  of  the  lip  be  ioTotfidi » 
will  be  ueeessary  to  resort  ia  the  more  extensive  oi>eratioDa  of  whi^^ 
the  well-known  operation  of  Malgaigne  is  perhaps  tho  bMt. 
authorities  urge  removal  of  the  submental  glands  in  all  cases,  wl 
Iialpnljle  or  not.  If  this  addition  be  made  to  the  techniqui^,  thtfi*"* 
probably  be  an  improvement  in  the  final  results.  In  many  ca»»^ 
cisiou  must  be  made  to  meet  the  conditions  present  in  the  inditi'l**' 
case  rather  than  according  to  any  routine  method.  If  enlarged  ^i"^ 
be  present  and  firmly  fixed,  there  is  little  hope  of  a  xtmtaued*^ 
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from  operation,  although  the  local  condition  may  be  made  more  toler- 
able. 

Immediate  and  Final  Eesidh  of  Operation. — In  operating  for  caucer 
of  [Le  lower  lip  of  limited  extent,  there  ia  practically  no  risk  to  life, 
hi  the  caaes,  however,  iu  which  the  disease  hiiH  involved  a  large  por- 
tion of  the  lip,  nect?HHitatiiig  formidable  plastic  operations  and  re- 
moval of  the  glands  (jf  the  neck,  the  risk  of  operation  ih  a  factor  that 
cannot  be  disregarded.  Woruer  [Beifr^ffe  zvr  Mitmchen  Chintrgief 
1886,  n.,  129)  collected  8%  operations  in  62  of  which  the  resnlt  was 
fatal,  showiug  a  mortality  of  7  per  cent. 

As  to  fiual  reHults,  of  277  patients  treated  at  vou  Brun»'  clinic, 
106  reniuiued  alive  and  well  or  had  died  of  some  other  disease 
thsD  ciujcer,  more  than  three  years  after  operation,  thua  giving  & 
peiceutage  of  final  snccesses  of  38  i>er  cent.  These  results  are,  how- 
S\er,  nuire  favorable  than  those  foiiud  iu  the  800  casew  ctdlected  from 
ff'arioas  clinics,  au\y  28  per  cent,  of  which  remained  well  beyond  three 
rears.  Butlin,  making  a  new  colleetiiui  of  4'24  j>atientrt,  fi  mud  IfiO  wpII 
3ev(>ud  three  jears,  or  a  percenta^;e  of  3'.),  almost  identical  with  that 
observed  at  Bnins'  clinic.  At  the  Kew  York  Surgical  Society  on 
^pril  27th,  18118,  Dr.  Alex.  B.  JnlmHtin,  of  New  Yfirk,  reported  the 
;ases  of  caucer  of  the  lip  operated  npuu  at  tlio  Rtmsevelt  Hospital 
luring  the  past  six  years,  39  iu  number.  The  average  age  of  these  pa- 
rents was  fifty  years,  the  fildest  Ijeiug  seventy-six,  tlie  youngest  thirty- 
"wo.  The  suhsetpieut  history  of  these  Ciwea  had  been  very  carefully 
nllowed  up,  and  32  were  traced  to  fiual  results.  Iu  2  of  these  recur- 
euce  took  place  in  the  glands  of  the  neck,  in  2  the  disease  recurred  h)- 
•ally  iu  the  scar,  and  iu  1  in  the  liver.  In  1  case  in  which  the  glands  of 
be  neck  had  become  involved  six  months  after  the  primary  operation, 
hey  were  removed,  the  patient  reiuainiug  well  f(tr  tlin^e  years  tliere- 
kfter.  Of  the  22  cases  traced  tlie  average  time  tliat  had  elajtsed  be- 
ween  the  operation  and  the  hist  report  was  two  and  a  half  years,  6  of 
he  patients  having  Iwen  free  from  recurrence  more  tlinn  five  years,  9 
nore  thau  three  years.  Dr.  Johnsim  stated  that  iu  almost  all  <4  the 
•ases  the  operation  performed  was  more  extensive  than  that  usually 
mployed  five  or  six  years  ago.  He  advocated  the  tlurrough  cleansing 
mt  of  the  snbraaxillttry  triangle  iu  every  case,  whether  tlie  glands 
ould  be  felt  or  not. 

I  desire  to  acknowledge  m\'  obligation  to  Dr.  B,  H.  Buxton,  who 
botographetl  most  of  the  jtatjimts  whose  pictures  are  reproduced 
ere,  and  also  to  Dr.  W.  Dtifi"  Ballard  for  assistance  iti  the  prepara- 
lon  of  the  section  on  caucer  of  the  rectum. 
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SARCOMA. 

(GENERAL  PATHOLO€n\)  . 


Introduction. 


•  .7"  ^^BUEVE  it  was  John  Hunter  who  said,  "  Of  all  things  on  t 
_l  *^^  eartL  detinitious  are  the  moet  cursed."     Any  one  who  J 

^^  ^    *^fed  to  f(jrmulate  satisfactory  deJiuitions  for  the  various 
-  **Utb-cla8.se8  of  ueoplaHmri  will,  I  think,  indorse  Hiititer't 

«  -        *      ewpeciully  when  at  length  he  discovers  that  tumors,  lik( 
al\      *-^|?ical  entities,  do  not  admit  of  strictly  logii-ul  definition, 
jj^^*    *^Vio  genesis,  development,  and  life  history  ctf  turnors  are  the 
*^*^rtant  things  to  study,  and  not  defiuitioDa. 
-*^  have  elsewhere  defined  cancer  as  malignjiut  eiiitlielial 


Q^  -"tic)  neoplasia ;  in  like  manner  we  may  detiue  sarcoma  as 


^^ 


'^"t  connective    tissue    (parablastic)    neoplasia.      Sarccjuiai 


j^       '^inoniuta,   are  essentially  malignant.     There  is  no  such  tl 

^-malignant  sarcoma,  any  more  than  there  is  non-maliguan 

'^tda.     It  is  true  that  some  forms  of  sarcoma — such  as  the  my* 

^ti  a  chronic  course,  just  as  do  some  forms  of  carcinoma — a 

^Xlent  ulcer,  but  both  alike  are  very  ajit  tt)  recur  after  remov 

^-o  manifest  other  features  of  malignancy. 

We  are  indebted  to  the  celebrated  Johannes  Miiller  for  tl 
^lamental  coiicei»tious  on  which  the  current  nomenclature  of 
is  based.  He  first  clearly  eouaciated  the  imi>c>rtant  priueip 
tliB  structural  elements  of  every  tumor  have  tlipjr  aiudogues 
embrynnic  or  adult  tissues  of  the  normal  t>rganisui.  In  acct 
with  these  ideas  the  ditYerent  tumors  have  been  designated  I 
ing  the  (luasi-Greek  radical  " »"."«"  to  the  name  t)f  the  corresji 
normal  tissues  whence  they  originate — f.ij,,  osteoma,  chondroi 
But  this  method  has  not  always  been  ligiitly  adhered  to,  Ii 
coma,"  for  instance,  we  huve  an  exception.  This  is  an  anciej 
formerly  apjilied  to  flesh-like  tumors  ('^''f^  —  flesh).  The 
natorally  much  diversity  of  opiuiou  as  to  what  should  l>e  callei 
hence  the  name  was  very  vaguely  used.  Prifir  to  the  discover 
pell  theory,  it  was  commonly  employed  as  synonymous  with  "  fr 


Vircliow  is  mainly  responsible  for  the  rehabilitation  of  tbd  tetm, 
und  for  it«  modern  significance.  He  described  as  sarcomala  nem 
formations  of  t!ie  counective-tiHSue  type,  diHtiugtiishable  from  tb»" 
corrospDuding  ftilly  developed  tissues  by  their  immaturity,  ut  which. 
the  i>redumiiiimce  of  their  cellular  elements  is  a  sign.  SulaequillUjr 
they  were  definpd  an  tumors  of  embryonic  conuective  liasiuif  or 
some  of  the  modifications  that  this  structure  uodergoeB  in  evoli 
the  fully  ilftveloped  tis8\ies.  lu  acconlauce  with  these  idoM  Vinboi 
describes  fibrous,  mucous,  rHous,  melanotic,  choudrifrtng,  aiMl  oosifjr — 
ing  sarcomata.  8uhstH|ueutly  more  attention  wafi  paid  tu  the  cUasi— . 
ficatory  value  of  the  form  of  their  constituent  cells ;  beooe  W8 
round-celled,  Bpiiidle-eeUed,  and  myeloid  sarcoiuala.  The 
features  of  the  disease — so  far  as  these  can  be  exproMed  in 
terms — may  brieHy  l)e  descibed  aw  follows: 

Its  initial  manifestation  usually  preeecta  as  a  small,  wlimtie, 
tary  nodule.     Huljseciuontly  a  more  or  less  distinctly  oil 
tumor  is  formed,  which  may  have  a  pseudo-capsule.     Such  tomoi 
at  first  tend  t^i  push  aside  tlie  adjacent  Ktructuree  andio  wn«(«tiMBib^<< 
"pressure  ati'oi>hy,"  rather  than  to  infiltrate  tliem  after  the 
of  cancers.     CouHecpieutly  relics  of  the  original  tissues  of  tJbe  \* 
such  as  fatty  tissue,  etc.,  are  seldom  found  fonning  part  of  the  laoB 
bid  mass,  as  in  cancers.     The  progress  of  the  diaease  ifl  fOMnU, 
continuous   and  fairly  uniform;  but  in  certain  cases  the 
tumor,  having  remained  almost  stationary  for  a  long  period,  w%y 
suddenly  iucrease  rajiidly  without  any  obvious  cause.     Woi 
see  its  progress  markedly  retarded  for  a  time  by  tough  inejnbi 
etc. ;  but  such  olwtacleH  once  overpiwHetl,  the  disease  extends  rspidl^ 

Sarcomata  are  usually  srtlid,  and  they  often  attain  flonudenibr^ 
size,  in  fact  the  mant  bulky  malignant  tumors  belong  to  tliis  spaeif 
They  may  \m  of  firm,  fleshy  c<mHi8t*»nce,  or  soft  and  medallarr. 
latt^»r  kind  in  remarkalile  for  its  richness  in  cells,  its  relatividy  rapir" 
progress,  and  its  malignant  properties.     Those  of  denser  textore  pi 
gress  less  ra]udly,  for  they  contain  more  formed  sal>8tanoe  and  (ei 
cells,  and  it  is  tliese  that  furnish  the  most  bulky  specimens.     Fc 
nately,  most  sarcomata  are  of  this  ty|>e.     Such  tumors  are  macb 
prone  to  uh-erative  diHintegration  than  cancers,  owing  to  the 
stability  of  thf<ir  constituent  elements,  which  are  but  little  prone 
degenerative  changes. 

Aftf^r  a  time  accessory  nodules  often  develop  in  the  adJAOttol 
but  lesions  of  this  kind  arn  much  less  frequently  seen  tliaa  in 
It  must,  however,  be  borne  in  miml  that  sarcomata  are  sni 
by  a  zone  of  Intent  iuftKttion,  whi^'h  usually  extends  far  beyond  tis' 
obvious   limits  r)f  the  tumor.     Hence,  unless  extiriiated  in  n 
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tlinrougli  uiaiuier — with  free  removal  of  the  Hurrouudiug  parts— they 
iisuidly  recur  locally.  This  may  happen  a^'ain  and  a^ain;  and  yet  a 
core  may  be  finally  effected.  It  is  comparatively  rare  for  sarcomata 
to  disseminate  iu  the  adjacent  lymph  glands;  and  in  this  they  differ 
markedly  from  cancers.  General  dissemination  throughout  the  body 
iai  of  commoner  occurrence  than  lymph-gland  diesemination ;  but 
»iil]  it  is  rarer  than  in  cancer.  In  advanced  etagea  of  the  disease 
cachexia  may  supervene,  and  the  patients  may  die  of  aatheuia,  as  in 
cancer.  In  a  general  wa.\ ,  sarcomata  run  a  chronic  course,  the  aver- 
Agb  duration  of  life  being  considerably  longer  than  iu  cancer.  The 
spontaneous  cure  of  sarcoma  by  regression,  etc.,  is  as  mythical  as 
tiatof  carcinoma.  Both  sf^xes  are  about  e<iually  liable;  and  the  dis- 
ease may  arise  at  any  period  of  life,  A  certain  number  of  cases  are 
congenital.  More  are  met  with  in  early  infancy,  especially  duriug  the 
first  year,  than  at  any  period  i>rior  to  the  twentieth  year;  after  which 
<&rcomata  incre^ase  in  frequency  until  middle  life,  becoming  rarer 
flffain  in  old  age. 

Tlie.se  tumors  are  of  much  leas  frequent  occurrence  than  carcino- 
Diata— for  of  15,481  primary  tumors  tabulated  by  me,  64.4  per  cent. 
^^Te  cancerH,  9.4  per  cent,  sarcomas,  24.7  jier  cent,  uon-maligunnt  tu- 
moiB,  and  11.4  per  rent,  were  cysts.  From  what  has  boon  statf  il,  it  will 
^*^  gathered  that  there  are  close  analogies  between  the  two  diseases — 
8«-»^oma  and  carcinoma — such  differences  as  are  noticeable  being 
tltte  to  divernity  (vf  origin  and  its  consetiuenees,  rather  than  to  any 
^^«3ential  difference  in  the  nature  of  the  morbid  process. 

PATHOGENESIS. 

In  studying  the  genesis  of  sarcoma  we  are  confronted  at  the  outset 
■^th  the  same  problems  that  had  to  be  faced  iu  the  case  of  cancer. 

Do  sarcomatji  arise  through  a  moditicatiou  of  the  formative  proc- 
esa;  or  are  they  the  outcome  of  the  inflammatory  process,  owing  to 
the  presence  of  microbes  or  other  sources  of  irritation  ub  exira? 

It  is  curious  to  note  how  almost  every  statement  that  has  been 
made  with  regard  to  the  j>re8ence  of  microbf^a  in  cancer  lias  been 
paralleled  in  the  case  of  sarcoma;  and  in  both  cases  similar  conclu- 
81009  have  been  drawn.  Francke,  Lebard,  Pilcher,  and  others  have 
nlxseiTpd  various  bacteria  in  sarcomata.  Sanfelice,  Eoncali,  Kuhane, 
etc.,  have  met  with  bodies  that  they  believe  to  be  blastomy cotes.  In 
auxiliary  sarcoma  Toisou  found  oviform  corpuscular  bodies  which 
ke  regarded  as  jiaraaites.  Intracellular  spore-like  bodios  liiive  since 
Ijf^n  described  by  Pawlowsky,  Clarke,  Yedcler,  and  others,  and  are  re- 
Kiit(1(h1  by  them  as  itarasitic  protozoa.     Finall\-,  Motv  claims  to  have 
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foimd  a  very  small  micrococcus  iu  the  blofid  of  sarcoma  patients.  All 
tbe  above-meutioned  workers  believe  the  bodies  they  Iiave  observed  to 
be  the  specific  cause  of  the  disease.  It  is  not  uec€«8arv  to  coufnte 
these  claims  in  any  detail,  as  their  untenability  is  now  generally  recog- 
iiized.  Suffice  it  to  remark  that  before  a  disease  cau  proiierly  be  called 
parasitic,  the  parasite  must  be  found  and  isolated,  and  the  disease  itifl 
alleged  to  cause  must  be  reproduced  by  its  inoculation.  It  cannot 
be  affirmed  that  these  postulates  have  been  fulfille<l  by  any  of  the 
alleged  sarcoma  microl>es.  Neither  can  it  l>e  said  that  the  attempts 
lately  made  to  prove  the  contagious  and  infectious  nature  of  sarco- 
mata have  been  at  all  conviuciug.  The  disease  cannot  be  transmitted 
from  one  human  being  to  another  by  inoculation;  nor  is  it  transmi»- 
hible  b^^  any  less  direct  method.  There  is  no  evidence  of  sarcoma 
bniug  a  "  water-ljorne"  disease.  Such  phenomena  aa  "sarcoma  epi- 
demics," "sarcoma  houses,"  and  "sarcoma  h.  deux,"  have  be>en  im- 
agined, but  not  domonstrated. 

Like  cancer  the  tlisoiiso  is  probably  autoinoculable.  Nicaise  has 
reported  an  instunce  of  sarcoma  of  the  abdominal  wall  which  began 
in  the  track  of  a  puncture,  made  into  a  uterine  sarcoma,  under  the 
Hii{)p(>Hitiuu  that  it  was  a  cyst.  In  a  man  of  fifty-five,  with  an  eroded 
melanotic  tumor  of  the  left  lower  eyelid,  Venneman  found  that  a  simi- 
lar tumor  had  develoiicd  on  the cori'ea ponding  part  of  the  ciliary  lx>rder 
of  the  up[)er  eyelid,  where  this  came  iu  contact  with  the  primary  tu- 
mor. Such  occurrences  suggest  that,  under  favorable  conditions,  the 
disease  may  bespread  by  "conta<?t  infectiou."  Probably  also  wounds 
made  for  the  removal  of  such  tumors  may  be  iamMilated  by  the  trau- 
matit:  dis8emiuatioii  of  i)articled  of  the  morbid  structure. 

Of  the  many  attomyits  that  have  Ix-eu  made  to  transmit  human  sar- 
coma to  the  lower  animals  by  graftiug,  etc.,  the  results  have  almost 
invariably  beeii  negative.  Curtis,  however,  claims  to  have  succeeded 
iu  transplanting  a  fi-agraeut  of  myxoma  from  a  young  man's  thigh 
into  a  rabbit,  where,  iu  the  course  oi  twelve  days,  it  originated  a 
tumor  the  8ize  of  a  small  orange.  Both  tumors  are  said  to  have 
teemed  with  microbes  re.sembling  the  yeast  fungus,  which  the  author 
names  uti-ffahn'Ofrus  iiitjxo'iih\  Many  years  ago  Weber  injected  a 
magma  derived  from  a  soft  sarcoma  of  a  man's  ui>j>er  jaw  into  the 
veins  of  the  thigh  of  a  <log,  and  a  fortnight  afterwards  he  found  that 
a  large  sar<'omatouH  tumor  had  developetl  there.  These  caaes  would 
l>e  metre  ctmcIuHive  if  a  longer  interval  had  been  allowed  to  elapse 
after  the  inoculation,  so  as  to  insure  the  subsnlence  of  the  local  iu- 
Hammatory  reaetion,  which  might  easily  l>o  mistaken  for  sarcoma 
Moreover,  other  experimeuters  have  found  that  the  tumor-like  swellings 
at  first  formed  have  quite  disappeared  some  weeks  later.     A  similar 
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'>biection  applies  to  most  of  Jnergens'  results  of  the  implautation 

of  bumau  ineluuotic  sarcoma  into  the  peritoneal  cavitv  of   rabbits. 

Some  of  his  later  experinieuts  are,  however,  free  from  tliis  objection. 

Thus,  having  iinplauteil  particles  of  metaatatio  liumau  sarcoma  into 

the  |»eritoneal  cavitj"  of  a  rabbit,  he  found  a  tumrjr  the  size  of  a  nut 

in  the  ri^^bt  e^'e,  three  months  afterwards.     lu  another  rabbit,  aimi- 

InrU  treated  with  myxosarcotiia  of  tlie  human  ovary,  tumors  were 

found  iu  tho  lungs  and   iutestineH,  wiieu  it  was  killed  some  mouths 

nftoT  the  operation.     Theno  ex[ierimenfc8  are  interesting  but  by  no 

means  conclusive,  for  there  are  many  fallacies,  not  easily  excluded,  to 

be  guardml  aj^ainst. 

Attemijts  to  transmit  the  disease  from  one  animal  to  another  of  the 
sanifl  species  have  nearly  always  been  al>ortive.  Only  EiHelnberg 
claiiQH  a  Huecesfi,  He  grafted  portions  of  a  filrt'OHart-uma  from  the 
t»a<;k  of  one  rat  into  the  peritoneal  cavity  of  another,  and  a  large 
r*S«udo8areomatoiis  tumor  soon  afterwards  develojied  at  the  seat  of 
I  replantation.  Eiehet  found  that  intraveu<niH  injections  of  the  pulp 
*^£  non- ulcerated  sarcomata  caused  no  toxic  symptoms  of  any  kind. 
-^-'Xiese  exuerimeuts  have  revealed  nothing'  in  the  least  resembling  the 
r>VienomeDa  resulting  from  the  iiji>culatt(»n  of  infectifmsdisejise.  The 
*"«^iilt«  attained  are  more  like  those  met  with  in  tissue  grafting. 
■*^ence  it  may  be  inferred  that  tho  constituent  cells  of  sarcomata  are 
^^^jemselves  the  sole  disseminators  of  the  disease,  and  that  iu  them  re- 
^iilt^s  tho  essence  of  malignancy. 

Long  before  the  discovery  of  microbes,  even  before  the  aunounco- 
^i3ent  of  the  cell  theory,  malignant  disease  had  Iweu  regarded  us  an  out- 
'^ome  of  chronic  inflammation  and  irritation.     This  vi«"i\  i^f  the  subject 
^«  especially  associated  with  the  name  of  Uroussais,  its  most  brillijiut 
Exponent,  whn  considered  that  auy  form  of  chrouic  irritation  might 
ririgiuate  the  di.se/Lse.     For  the  present  it  will  snflice  for  me  to  ]H)int 
<^ut  that  lesions  of  this  kiud  cannot  be  regarded  as  the  netTssari/  ante- 
cedents of  sarcoma,  since  iu  the  great  nnijority  r)f  cases  the  nutbreuk 
of  the  tliswise  apiieitrs  to  \m  entirely  s[)outane<)Us.     To  Ikutow  a  Dar- 
winian simile,  these  lesions  play  but  a  subordinate  part  in  causing 
any  particular  outbreak  :  "  Like  that  which  ;i  sijurk  plays  when  a  mass 
of  combiLstiljles  bursts  iuto  flame,  tlie  nature  of  the  Haiue  depending 
on  the  combustible  matter  and  not  on  the  spark." 

Thus  of  34  cases  of  sarcoma  (1/5  of  the  female  brejust  and  19  of  the 
upper  jawi,  iu  which  special  iiKiuiries  were  made  by  me  as  to  pre- 
existing injury  or  disease  of  the  part,  there  was  history  of  such  con- 
ditions in  only  fi  cases,  or  17.(5  [)er  cent.  ;  in  the  rrnnaining  82.4  per 
cent,  the  disease  appeared  to  Imve  arisen  without  any  e>bvious  extrinsic 
cause.     With  regard  to  the  influence  of  traumata  in  the  causation  of 
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sarcoma,  I  mast  refer  the  reader  to  what  I  have  previoniBlj 

when  treating  of  cancer.      For  reasons  there  set  forth   il  appeu^-^si 

that  such  stimuli  are  of  themselves  incapable  of  originating  the 

ease. 

Nevertheless,  there  are  some  exceptional  cases  in  which 
"Bpark-like"  action  of  traumatii  in  precipitating  the  fomuUioA 
sarcomata  is  very  marked.  Thus,  under  the  heading  of 
traumatic  malignancy,"  instances  have  been  reported  by  Barwf^U 
othera  of  Buroomata  rapidly  developing  after  severe  local  i^jnhi 
and,  after  the  iucouiplote  removal  of  Huivomatous  tumors,  Terr  rmp^K^kl 
local  recurrence  may  sometimes  spring  np  in  the  unhealed  wooo^H^giL 
In  this  connection,  mention  may  be  made  of  the  "  callt 
in  which  the  disease  appears  to  spring  from  the  reparatiTB 
matiou,  as  in  cases  rejtorted  by  Haberen,  PoUard,  and  other*,  and 
to  the  "  sarcomata  of  scars,"  which  constitute  one  form  of  keloid, 
such  instances  the  final  outbreak  is  but  the  explosion  of  a  Idug  train 
antecedent  preparation;  hence  the  failure  of  attempts  to  reprodi 
similar  results  experiuientHlly  in  animals. 

We  now  have  to  c<.msidor  the  connection  between  tlM 
sarcomata  and  certain  dev««lopmeuttil  flaws  to  which  Cohnheim 
especially  called  atteutioD.     Long  Wore  Cohuheim's  tuae  the] 
ness  of  certain  congenital  defects  to  originate  saroomata  bad 
recoguizeil  by  pathologists,  estiecially  by  Paget,  Pemberton,  and 
chow.     ( )f  tliirty-fonr  cutaneous  melanomata  tabulate<l  by  Flmil 
(185H).  lio  lena  than  fifteen  arose  from  cougenitid  warts,  molaa» 
or  other  blemishes.     Even  as  far  back  as  1853,  referring  to  the  pi 
ness  of  melauomata  to  arise  from  pigmented  moles,  Pa^t  said:'"  -A 
seems  u  strikiug  illustration  of  the  weakness  in  roAiatiiig  diaea^MV 
which  l>elongs  to  parts  congenitally  abnormal. "     In  another  iMMMl^ft  A* 
adds:  '"This  peculiarity  may  mak***  us  sas{>ect  that  then  maj  l» 
other,   tliDugh   invisible,   defects   of  tirst  formation  in   our  otKBH^ 
which  may  render  them,  or  even  small  portions  of  them,  pecolia^J 
apt  for  tho  scats  of  maliguaut  and  other  specific  diseaaes."     Vtreifeov 
HubHBqueutly  develojied  the  subject   still    more   fnlly,  ahovinK  IkaA 
sarcomatous  tumors  of  the  skin  often  develofted  fnim  oonga&ital  8<^ 
warts  (vernicte  molles),  n»vi  matemi,  molea,  and  other  oaogaaiial 
anomalies. 

Under  these  circumstances,  it  seems  unreasonable  for  tbe  adminn 
of  Durante  to  claim  for  bim  the  authorship  of  the  embryonie  tbaoiy 
of  tumors,  l>ecause  he  palilished  in  1874 — (me  year  bofore  Colia- 
heim'a  *'  Manual"  appeared — a  brochure  on  **  The  Physio-patholnipcal 
Connection  l>etweeQ  Maternal  Nfrtvi  and  the  Genesis  of  some  Mali^ 
nant  Tumors. "     Paget  and  Virchow  have  never  advanced  auell  daiBM, 
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they  are  far  more  entitled  to  do  so  than  Durante.     The  truth 
those  who  were  acquainted  with  the  works  of  Paget  and  Virchow 
lere  was  nothing  new  iu  Diiraute's  i>ublication.     The  credit  of  elabo- 
rating the  indications  furnished  by  these  observatioua  into  a  corapre- 
tensive  theory  of  tumors  undoubtedly  l>elong8  to  Cohnheim.     He 
seems  to  have  founded  his  celebrated  theory  mainly  on  a  case  of 
renal  myosarcoma  that  he  observed  in  an  infant  sixteen  months  old. 
In  the  left  lumbar  rej;ion  there  was  a   large  tumor,  to  which  the 
remainfii   of  the   left    kidney — otherwise  xinaltered — were   adherent. 
AVithiu  the  capsule  of  the  right  kidney,  at  its  upper  end,  there  was 
also  a  rounded,  circumaciibed  tumor,  (^uite  distinct  from  the  kiduev' 
substance.     Both  tumors  were  Marcomata,  containing  striped  muwcle 
fibres.     It  seemed  evident  that  tumors  thuH  circumstanced  could  only 
liave  arisen  from  heterotopic  elements  detached  from  their  normal 
connections  during  embryonic   life.     Hence   he  concluded  that  all 
taunore  thus  originated.     At  first  very  few  facta  could  be  adduced  iu 
sujiport  of  this  lx)ld  speeulatiou.     The  possibility  of  such  au  amount 
of  Jevelopmental  irregidarity  as  it  presupposed  was  then  generally 
^disbelieved.     The  light  of  modem  science  has,  however,  effectually 
^ii^sipated  this  misconception,  and  our  eyes  have  been  ojwued  to  tlie 
'bidden  defects  of  normality,     Setjuestrated  fragments  of  the  various 
**HHue8  and  organs  have  now  been  found  to  exist  in  every  part  of  the 
^ody  that  has  been  specially  examined  for  them.     In  short,  it  in  evi- 
^^nt  that  in  the  course  of  ontogenesis   innumerable  fragments  are 
^lirown  off,  which,  as  development  proceeds,  become  embedded  in 
*lie  tissues,  where,  as  a  rule,  thev  remain  (|uiescent  ever  afterwards. 
It  is  to  l)elated  struchires  of  this  kind  that  the  term  "restH"  is  ajn 
Plied.     My  conception  of  the  significance  of  this  term  diffei's  some- 
what from  Cohnheim's.     He  thought  that  "rests"  consisted  solely  of 
embryonic  tissue,  which,  after   serjuestratiou,  lay  dormant   in    the 
V>ody  without    undergoing   any    further  developmental  change.      If 
"  resta"  of  this  kind  really  exist,  their  entity  has  yet  to  be  demf>n- 
strated.     The  "rests"  with  which  histology  lais  made  us  acquaiutetl 
always  present   indications  of  having  undergone   more  or  leas  de- 
velopmental exegesis  along  the  lines  proper  to  the  parental  tissue. 
Again»    Cohnheim   thought   that    "  rests'*    originated    solely    during 
embryonic  life ;  but  it  has  now  been  ascertained  that  similar  seques- 
trations arise  also  during  post-embryonic  life. 

What  i>ftrt,  if  any,  ilo  structures  such  us  these  play  in  th©  genesis 
of  sarcomata?  In  answer  to  this  question  I  must  say  that  I  have 
been  greatly  impressed  with  the  large  j>ro]iortion  f»f  the  sarcf)mata  of 
early  life  arising  in  connection  with  congi'nital  anomalies  i\l  this  kind  ; 
and  even  among  the  sarcomata  of  adult  life  I  have  met  with  many  such 
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cases.     Ill  ilie  following  pages  I  shall  have  occasion  to  refer  more  in 
detail  to  this  Hul>jeot. 

Vircliow  divided  tumors  into  the  histoid,  organoid,  nud  temt<jid. 
Among  the  histoid  tumors,  which  cousint  of  a  single  primordial  tissue 
or  its  deriTatives,  he  classed  the  sarcomata.  In  a  considerable  nam- 
ber  of  cases,  however,  sarcomata  have  been  found  containing  teratoid 
and  heterotox)ic  structures,  evidently  not  derived  from  a  simple  his- 
toid matrix.  Most  of  these  mixed  tumors  obviously-  arise  in  connec- 
tion with  embryonic  developmental  disturbances.  It  has  been  urged 
by  Eibbert  tliat  the  origiu  of  tumors  from  "  resta"  dei>ends  less  upon 
the  embryonic  characters  of  the  originating  cells  than  upon  separation 
from  their  normal  connections.  However  this  may  be,  such  cells  are 
rich  in  nuclear  sulistjvuce,  very  prone  to  mitoses,  and  also  rich  in  glyco- 
gen, ail  of  which  are  characteristic  features  of  embryonic  cells. 

Among  the  innocent  congenital  malformations,  in  connection  with 
which  snrcmnatM  have  been  obsprved  to  develop,  the  teratomata  most 
be  luputioupd.  Meldn  such  cases  have  now  been  reportetl  by  Montgom- 
ery, Kirmissou,  Czeniy,  Virchow,  Jores,  Wernitz,  Keller,  Emanuel, 
Lazarus,  Bieniiami,  Ewald,  and  otlters.  Instances  of  the  sarcomatous 
degeueratiou  nf  ovariiiu  dermoid  cysts  have  been  described  by  Jiicob- 
aen,  Hauke,  Dorau,  and  others.  In  the  neck  a  similar  association  has 
bei^u  ob.st^rvetl,  of  which  Samter  has  recently  reported  an  example. 
Ill  thf^i  kidney  HiideVirand  htm  described  an  instance  of  sarcoma  aris- 
ing in  connection  with  abnormal  union  of  its  cortical  and  medullary 
Hegrnt'utrt.  Acc4)rdiug  in  Garrw  and  Goldmann  multiple  sarcomata  of 
the  nerves  arise  in  connection  with  defective  development  of  the  nerve 
sheath. 

Pi'tibabiy  most  gliomatii  also  originate  in  connection  with  similar 
developnu'utal  deffi-U.  I  huve  seen  a  joung  man,  the  subject  of 
multiple  exostoses  since  childhood,  in  whom  a  large  sarcoma  de- 
vphijietl  fn>iu  one  uf  the  exostoses  on  the  ilium.  Chiari  has  reixirted 
a  Hiiiiiliir  ca.se.  I  have  had  under  my  observation  a  single  woman,  aged 
forty-nine,  in  whom  a  small  spindle-celled  sarcoma  d6velof>ed  from  a 
mii'r.»jihthalmic  eye;  the  tumor  was  of  five  years'  duration.  Many 
similar  eases  have  been  reported.  I  know  of  several  instances  in  which 
Hnvi'iHnatous  and  myxomatous  tumors  have  arisen  from  serjuestrated 
iimtjuiiary  glaudiilur  structures  in  the  vicinity  of  the  mamma. 

Tin'  origin  of  certain  (lecnliar  forms  of  saiToma  that  grow  from 
tlie  limer  part  of  the  uterus,  with  whose  structure  various  heterotopic 
eleiiu'uts,  suih  as  eartilage,  hone,  striped  muscle,  ek*.,  are  blended, 
as  in  casHs  tlesrribed  by  Peruice,  Rein,  Tliiede,  and  others,  may  with 
tolerable  certainty  be  referred  to  germs  sequesitrated  from  the  matrix 
of  adjacent  tissues  dming  early  embryonic  life.     Hence  it  seems  cer- 
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^ain  that  sHrcoinata  have  a  siiecial  teudency  U)  arise  in  cormection  with 
certain  developmental  defects. 

The  qiiestiou  now  arises  as  to  whether  the  constituent  cells  of  Huch 
delective  areas  are  the  only  ones  capable  of  originating  eareomata,  as 
Colmheim  maiutaiued.  It  appears  to  me  that  Kuch  a  proposition  is 
in  the  highest  degree  improbable.  On  the  contrary,  there  are  good 
wasona  for  believing  that  sarcomata  may  arise  whenever  undiflferen- 
tiflted  cells  are  present,  and  that  they  are  most  prone  to  arise  where 
8Qch  cells  most  abound. 

A  good  deal  of  attention   has  lately   been   directed   to  certain 

malignant  tumors  that  apf>ear  to  arise  from  the  residua  (if  placeutid 

structures,  remaining  embedded   in   the   uterine   musculature   after 

parturition.     Some  of  these  growths  consist  chiefly  of  decidual  (mater- 

I'al),  and  otliers  of  chorionic  (fcftal)  structures.     Biiuger,  one  of  the 

first  to  study  these  tumors,  gave  tlieni  tlie  nanieof  "sarcoma  deciduo- 

<^elliilare."     It  has  been  much  discussed  whether  they  are  of  epi- 

^-Iielial  or  connective-tissue  origin.     If  tiie  current  views  tvs  to  their 

Pathogenesis  be  correct,  the  part  played  In  iJOHt-embryonic  "rests" 

**i  their  origin  is  a  very  interesting  and  remarkable  oue. 

La  the  genesis  of  sarcomata,  as  in  the  genesis  of  cancer  aud  other 
^fganic  structures,  I  believe  we  muHt  lake  into  c<uiMi<lerutini]  two  fac- 
^irs :  the  cells  whence  they  originate!  and  the  furte  that  regulates  the 
^^lluiar  activities.     The  essence  of  the  process  is  tliat  certain  cells  of 
tbe  affected  part  grow  aud  multii>ly  moro  rapidly  tliau  tljeir  con- 
veners.    I  regard  this  rejuvenescence  as  due  to  failure  of  the  inte- 
^rrative  force   that  normally  restrains  their  activities  within  projjtn* 
limits.     Thus  the  [irocess  by  whiter  sarconiuta  ari.si'  may  b«'  n^garded 
«i8  a  kind  of  abnormal  gemmation;    the  tumor  being  the  result  of  a 
modified    superinduced    reiietitiou    of  the    developmental    process. 
Hyperi>lasia  of  the  tissue  elements,   and  not   iiiflaiumatiou,   is  tlie 
starting-point  of  every  sarcoma.     Hence  the  genesis  of  sarcoma  is  a 
phenomenon  of  the  same  order  as  disconiiruinuH  growth  in  general. 
Thus  sarcomata  differ  from  carcinomata  only  in  that  they  arise  from 
a  different  type  of  tissue  element. 

Histogenesis. 

Sarcomata  may  arise  wherever  structures  of  the  connective-tissue 
type,  containing  cells  still  capable  of  growth  aud  develo]>nieutj  exist; 
and  they  are  most  prone  to  arise  where  such  elements  most  abound. 
Thus  few  parts  of  the  body  are  exemi)t. 

At  an  early  period  of  embryonic  life^  those  parts'*  wliere  connective 
substances  will  8ubae<iuently  arise,  are  conif^osed  Holdy  of  closely 
aggregated   parablastic  cells.     These   cells  are   nothing   but  small, 
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rounded  iiiasges  of  nucleated  protoplasm.     Such  is  the 
parablastic  tissue,  whence  uuy  kiud  of  connective  subetauoe  maj  snl 
sequently  develop.     lu  pasHiug  to  a  higher  nt^ige  of  orKanizalioo, 
oella  become  changed  iu  uhape  »ud  otherwise  modified.     In  quid 
the  higher  animala  immature  Ktmctarea  of  thin  kiud  hare  normaUr^ 
only  a  tranaitory  embryonic  existence ;   but  the  earoomaki 
mainly  of  them.     Iu  the  arthropoda  and  molloaca  each 
have  a  permanent  existence. 

Iu  the  evolution  of  mature  connective  tissuee  from  this  nnlhll—    m ' 
embryonic  structure,  the  cells  become  separated  from  one  another  I 
the  differentiation  of  intercellular  substance.     A  distinction  thi 
arises  btttweeu  the  ci^lls  which  form,  and  the  intercellolar  sal 
which  is  furmed.     Thus,  as  development  i)r<>ceed8,  most  ai  Um 
bryonio  cells  are  used  up  and  converted  into  B()ecial  tiaeoe. 
cells  seem  totally  to  di8api)ear,  or  ouly  their  nuclei  are  left.     In 
taiu  localities,  however,  a  consideralile  nunil.>er  persist —embedded 
the  iutercellul.-ir  sul>stance  where  they  are  still  capable  of  active 
velopmeut.     Under  ordinary  circumstances  such  cells  aimpljr 
themHelvea  in  maiutaining  the  nonnal  structures ;  bat  ooder 
pathological  conditions,  they  become  the  germs  whence  the  rmnof^^^ 
])arablastic  ueojtlasnis  originate.     Thus  the  various  kiudn  of  tmreataam^ 
arine.     These  neoplasms  are  composed  mainly  of  parablafltlo  ciUt^  _ 
which  are  either  rounded  or  spindle-shaped.     The  De«r  fomaftiav 
seldom  advances  much  K^youd  this  low  grade  of  organisatioii*  whick 
is  closely  allied  to  that  of  embryonic  parablastic  tiesoe.     AH  im^ 
plasms  thus  constructed  are  more  or  Ie«^  malignant. 

In  atldition  to  the  cellular  embryonic  form  of  connecUNo  tusiiK^, 
gelatinous,  fibrous ^  calcareous,  fatty,  cartilagiuuus,  iie>s<H>a>i,  mxnl 
other  special  varieties  have  been  recognized,  each  of  which  maj  be 
present  in  sarcumatous  tumors. 

The  formation  i>f  tjchitumm  from  embryonic  tissue  takes  plaee 
by  the  dilferentiatiou  of  soft,  hyaline  intercellular  uubeiaaee  cud* 
tainiug  mucus.  In  tliis  the  cells  are  sparsely  embedded;  ib/tj  aaj 
be  of  rounded  shape,  when  they  are  generally  ipolated,  or  llil- 
late,  when  they  usually  cnmmnuicAte  by  fine  i)rotoplAHmio  |iiimihiiii 
This  tissue  is  permanent  iu  many  of  the  lower  animals,  Boeh  as 
molluaca  and  inedusaj.  In  tlie  human  erabyro  it  is  very  abondant. 
existing  wherever  fibrous  or  fatty  tissue  will  subsetiuently  be  formad 
as  iu  the  subcutaneous  tissues  aud  iu  the  medulla  of  the  booea.  At 
birth  it  is  found  iu  the  umbilical  cord,  and  it  is  pemianeoi  ta  ttie 
Wtreous  humor  of  the  eye.  Pathological  new  formatioDt  thoa  cod* 
stitutod  arn  the  mtjxonmUt,  Such  neoplasms  originate  from  theesQs 
of  the  parablastic  tissues,  especially  the  fibrous,  oartilaginoos,  tad 
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fatty.  These  proliferate  and  produce  embryonic  parablaatic  tissue, 
hence  the  gelatinous  tisBiie  suhBequently  differentiateB  as  in  the 
embryo.  Myxomata  are  a  degree  higher  in  organization  than  sarco- 
mata. They  represent  immature  iibrofatty  tissue,  and  are  therefore 
slowly  organized.  Such  neoplasms  are  apt  to  recur  locally ;  and  occa- 
sionally they  give  rise  to  metastases. 

FibrouH  tissue  may  be  regarded  as  a  further  development  of  gelatin- 
ous tissue.  In  the  process  of  evolution  the  diffluent,  mucin-bejiring, 
interceDnlar  substance  gradually  fibrillates  and  solidifies  and  is  con- 
verted into  golatiu.  Manv  histologists  describe  fibrous  tissue  as 
originating  without  a  gelatinous  transformation — the  developing  cells 
(fibroblasts)  arranging  themselves  into  compact  masses  of  which  the 
protoplasm  fibrillates.  In  the  developmental  process  the  cellular 
elements  gradually  wu-ste  and  disappear.  However,  here  and  there 
considerable  numbers  remain  embedded  in  the  fibrillar  intercellular 
subetance.  It  is  from  the  abnormal  proliferation  of  these  cells  that 
fibrosarcomata  arise,  the  steps  of  the  process  being  analogous  to 
those  of  normal  development.  Fibromata  have  a  similar  origin,  but 
^  tlieir  development  is  more  complete.  Many  chi'ouio  forms  of  fibro- 
^^^  Sarcoma  contain  so  much  fibrous  tissue  as  to  obscure  their  sarcoma- 
^^  lou3  elements. 

I  Fatty  tissue  is  but  a  modification  of  ordinary  areolar  tissue,  owing 

to  the  de[)ositiou  of  fat  within  its  cells.     The  pauniculus  adiposus  of 
tiiQ  adult  is  in  the  foetus  a  gelatinous  tissue.     In  its  evolution  fatty 
tissue  piloses  through  the  cellular  and  gelatinous  stages;  but  whUo 
fibrillation  is  still  incomplete,  the  cells  form  grou]i8  and  hit  accumu- 
late>s  within  thenj.     The  accumulation  of  fat  within  the  cell  causes  the 
l^acleus,  with  tho  little  remaining  protoplasm,  to  be  i»ressed  against 
^he  cell  wall.     Thone  cells  are,  however,  still  capable — under  patho- 
Xogical  conditions — of  taking  on  fresh  activity.     Embryonic   para- 
V)lastic  tissue  is  thus  formed,  which  develops  into  fatty  tissue,  lis  in 
:i:iornial  evolution.     When,  however,  the  process  falls  short  of  this  a 
xnixture  of  immature  fatty  tissue  with  myxomatous  and  sarcomatoua 
structures  is  the  result. 

(JarliUuje  is  developed  in  the  embryo  from  cellular  i>arablastic 
tessue  by  the  formation  of  fiim,  choudromatoua,  intercellular  sub- 
iBtauce.     At  first  this  is  scanty,  and  the  tissue  consists  almost  en- 
tirely of  cells.     This  is  the  so-called  cellular  cartilage,  which  is  per- 
manent in  the  vertebrate  notochord.     As  development  proceeds  the 
cells  multiply,  and  each  new  cellular  group  forms  round  it  fresh  chon- 
dromatous  substance.     This,  which   is  at  first  homogeneous,  may 
remain  so,  as  in  hyaline  cartilage,  or  it  may  undergo  further  differen- 
tiations, whence  the  fibrous  and  elastic  varieties.     Cartilage  readily 


im 


WIIXIAMS—  &ABCOUA. 


[Niasea  into  gelatinous,  tibrous,  or  osseous  iiasnes.  TheM  nelNwv* 
phones  may  be  effected  directly,  as  wlien  cartilage  aruMft  Croaitkt 
penchoiidrium,  periosteum,  or  marrow;  or  indirectly  thiongli  Ibe 
intiirmediate  stage  of  embrjouic  tissue,  as  in  the  formation  of  bcoi. 
Cartilage  cells  are,  aa  a  rule,  spherical,  aud  thej  are  qoita  dotadivil 
and  Hejvarate  from  tbo  intc^rcellular  substance  in  which  they  treea- 
bedded.  In  mauv  solacbi&us  aud  cephalopoda,  however*  a  kind  ti 
cartilage  is  met  with  iu  which  the  cells  communicate  freely  br  fiiM 
radiiitinK  processes.  This  form  does  not  occur  as  a  unruml  j  r  '  ■ 
tioii  in  mau,  but  it  is  sometimes  found  in  chondrf>Harcomatous  ti. 
Similarly  ('alcifipd  cartilage,  which  in  man  is  normally  ouly  a  triiio- 
tory  structure,  is  often  met  with  in  chonilroraatous  new  foruiationiii 
aud  iu  sharks  it  forms  a  persistent  part  of  the  skeleton.  CboD* 
dromatous  new  formations  mostly  arise  in  c(>unHctit>n  with  slutl^til 
structures  or  their  derivatives.  The  matrix  tifisue  may  be  precxiftiag 
cartilage,  perichondrium,  i»erioatt;um,  nnirrow,  bone,  or  other  ocMt* 
neetivB  snbatauce.  Sm*li  neoplasms  never  develop  directlj  bom  MJ 
ailult  strui'ture;  but  t!ie  parablastic  embryouio  tnt^ne  i»  finrt  fonoed, 
aud  the  Kulwieeiueiit  evolution  is  often  tlie  normal  t\  i»e.  Wlivotliiiis 
incomplete,  choudrosarromata  arise;  which,  according  to  their difgR* 
of  imrijaturity,  are  more  or  less  malignant.  Evcu  in  auch  CMtii  i> 
portions  of  the  tumr>r,  fairly  perfect  cartilage  may  l)t»  evolved. 

All  l>om',  whether  of  embryonic  or  iMjatembryonic  nrtKin,  i« 
evolved  from  the  so-ral1e<l  osteogenetic  tissue,  which  oounati  of 
small  protoplftsmiccf'lls  (osteoblasts).  These  serreto  the »cJepogiBoei 
sulwitaiict^,  whii'li  forms  the  essential  constituent  <»f  Itone.  it^ 
osteoblast  contributes  a  zone  of  osseous  matrix,  in  tho  otttn  <• 
which  it  becomes  embedded,  develo(>ing  tine  proooanos  whidi  «0^ 
municate  with  other  adjacent  cell.H.  Thus  tl»e  siM-alleil  IxMMCorpM* 
cles  arise.  The  osseous  substance  is  at  tirst  a  soft,  tibrillar  kind  of 
connective  substance,  which  gradually  hardmis  owing  to  imprvgn*'^ 
with  lime  salts.  The  development  of  boue  is  often  preceded  by  tli«* 
of  cartikge  and  tibrous  tissue.  Iu  the  latter  case,  <iHstfiaition  i* 
effeeted  by  conversiou  «»f  tlie  connective-tissue  cells  into  oste»«bU*t*. 
while  the  fibrous  iutercelhdar  sulwtance  disintegrat*^.  The  deTi*l*T- 
ment  through  eartilage  is  the  more  fre<)uent,  and  it  hohln  for  im^tu 
tine  vertebrate  skeletfUi.  In  this  process  the  cartilage  disiafi|*f*** 
partly  by  retrogressive  changes  aud  partly  by  trausfnrroatioD  i'**'' 
marrow  aud  lioue.  Here  motaphisia  precedes  the  oateoblMtic  pnx^ 
ess.  Bones  increase  iu  thickness  at  the  expense  of  the  cellular  Uj^ 
of  the  periosteum,  which  originates  the  osteogenetic  iiaaue  wb*!"** 
tho  new  l>one  is  develoiied.  Ossifying  tumors  generally  arii*e  fn^* 
skeletal  structures  or  their  derivatives,  such  as  iteriosleum,  periclw** 
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driam,  cartilage,  lx>ue,  marrow,  aatl  fibrous  tissue.  The  cells  of  the 
jjari  whence  such  n  tumor  is  formiug  iirolifernte,  and  finallv  develo]> 
iEtohoue,  as  in  normal  t'lvolution,  either  tlirectly  or  indirectly  through 
fibrtms  tissue  or  cartila^B.  When  the  development  is  complete  osteo- 
ra&taare  forme<l.  O-ssifyiug  sarcomata  arise  when  the  neoplastic  new 
fonujition  falls  short  of  this*  goal. 

It  iivill  be  gathered  from  the  foregoing  that  malignant  and  non- 
nialiguant  parablastic  nef)plasms  are  c^junected  by  numerous  inter- 
mediate transitional  forius ;  and  cases  are  not  infrequently  met  with  in 
i»luch  it  is  tliffieult  to  determine  to  wliich  variety  the  tumrir  belongs. 
According  to  Ackermann,  the  f)rigin  and  increase  of  sarcomata  are 
intimately  associated  with  the  blood-vessels  of  the  part.     He  describes 
sarcomata  as  ccmsisting   of   interwoven,   anastomosing,   fasciculated 
bundles  of  cells  and  fibrilla>,  the  axis  of  each  fasciculus  comprising 
*  capillary  bltKxl-veHsel  lined  by  endf>the)ial  cells,  external  to  which 
the  essential  elements  of  the  tumor  develop.     It  is  certainly  chiefly 
by  perivascular  extension  that  the  disease  spreads. 

PATHOLOGICAL  AKATOMY. 

The  morphological  characteristics  fif  sarcomatA  and  their  biological 
r>l*cpertie8  are  largely  deteirmined  l>y  the  nature  of  their  constituent 
^histological  elements.  In  their  tmn  these  are  powerfully  influenced 
■^y  the  nature  of  the  matrix,  which  varies  in  diftVrent  localities, 
^otwithstfindiug  these  hK'al  diversities  certain  ty]»esof  sarcoinatous 
*^mors  ma}'  be  recognized  as  common  to  all  i>!irts.  Sarcomata  being 
Essentially  cellular  may  be  classified  according  to  the  nature  of  their 
^^lempntal  constituents  of  which  the  chief  varipti^^s  are  round,  spindle- 
shaped,  and  myeloid  cells.  Any  given  tumf)r  always  contains  more 
tluiu  a  single  variety  of  cell;  but  in  most  sarcoiuata  some  special 
Variety  predominates,  and  after  it  the  tumor  is  named.  Round-celled 
Hnd  spindle-celled  forms  are  tlie  commonest,  but  a  mixture  in  which 
Vxith  these  varieties  are  dominant  is  of  fretiuent  occurrence.  The 
CM]>nstituent  cells  of  sarcomatji  are  not  massed  together  in  a  pseudo- 
iilveolar  structure,  like  those  of  carcinomata,  but  each  cell  is  em- 
V>edded  in  more  or  less  intercellular  substance  of  fibrillar,  mucoid,  or 
diffluent  nature. 

Sarcomata  are  rich  in  blood-vessels,  thf  Avascular  ihaniielH  often 
l)eing  separated  from  the  tumor  elemfnits  by  uothing  but  the  eudothe- 

linm  of  the  inttma,  and  in  the  snftt^r  tumors  even  this  may  be  absent. 

Hence  detached  elements  easily  enter  tin*  cin'ulatiim  and  disseminate 

the  disea.se  in  distant  parts  of  the  l.iody.    According  to  Young,  nerves 

accompany  the  blood-vessels. 
Vol..  xvii.-;j^ 
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Round-celled  sarcomata  present  aa  soft,  rapidly  growioit  toman,  ol 
encephaloid  or  medullary  aBpect.  They  usually  cousist  of  Hiuall  r\moJ- 
celled  atructure,  ideutical  witli  the  ernbryomc  i^arabUHtic  tissue. 
Their  coaatifcuent  cells  are  markedly  rich  in  glycvigeii  aiid  nucW 
substauce,  and  tliey  originate  mitotic  changes  with  great  frw|oei»i7, 
asymmetrical  and  muUii»le  figures  being  very  common.  Iut4+n*llal«r 
aubHtance  is  Hcauty,  auil  it  is  usualh'  diffluent  or  fibrillar.  SikIi 
tumors  are  highly  mulignant.  They  may  arise  from  any  part  of  the 
IkmIv,  but  their  commonest  seats  are  the  bones,  brain,  retiiM,  kidotf, 
lymph  glands,  etcr.  Oceasioually  sarcomatous  tnmon  eoaaiilbg 
mainly  of  large  rounded  or  ovoid  cells  are  met  with;  tbejrar*  \m 
malignant  than  the  small-celled  fonn. 

Sinmlk-i-dkd  Harirnmita  consist  of  closely  packed,  eloQgBlld,  foi* 
form  cells,  having  a  fasciculated  arrangement,  as  if  tl»e  cells  fonofil 
a  sheathing  to  the  blood-vessels.  They  usuidly  manifeat  a  iimiiRl 
tendency  to  fibrillation.  Hence  these  tumors  often  reaembl*  fibn^ 
mata  in  their  general  aspect.  They  are  the  commonetft  fofn  of  av> 
coma.  Small  aud  large  called  varieties  are  met  with.  The  fofwr 
are  more  malignant  than  the  latter.  Generally  st)«akiiig,  ftpilldl^ 
celled  sarcomata  are  less  prone  to  disseminate  than  the  roand-<wOai 
form ;  but  they  are  exceedingly  aitt  to  recur.  Their  seats  of  predilw* 
tion  are  the  bones,  skin,  choroid,  breast,  and  connective  tissue. 

Mtjdoul  snrcomftia  are  distinguished  by  the  i>redominancc:  tif  wry 
large  multinucleated  otillu,  such  as  are  normally  found  in  the  ycnQK 
marrow  and  in  otlier  localitii's.  These  impart  to  the  tnmon  wS 
characteristic  maroon-rethlish  asj^eet.  Myeloid  sarcomata  nxxitl* 
originate  in  connection  with  the  medulla  of  the  U^nes ;  but  iiMt»n«» 
have  lieen  reporteil  of  typical  myeloid  tumors  arising  fnun  |aiti 
quite  unconnected  with  the  skeleton,  such  as  the  mamma,  ntrtv, 
skin,  etc.  Myeloid  sarcomata  are  the  least  malignant  tumtirs  of  tlntf' 
kind.  They  an\  however,  apt  io  re<-ur  looftUy  and  to  tnvml«)  adJM»^ 
structures,  aud  instances  of  their  dissemination  lia^e  been  repdrtii 

Uuder  such  names  as  "alveolar  sarcoma,"  **plexiform  va^ftn" 
coma,"  "cyliiidronuv,"  "  i>erithfilioma,"  "endothelioma,"  elc,,<«rtBi 
rare  tumors  have  l>eeu  described,  which  in  their  structural  featuwtt" 
in  their  i^nqK^rties  are  more  like  carcinomata  than  sarcomata.  TW? 
are  l)eUeve<l  to  arise  frtnii  endothelial  cells  «»f  blood-veaaela,  lyoi** 
atics,  etc.  Recent  researches  seem  to  indicate  that  the  endotbditti* 
is  a  derivative  of  the  archiblast  rather  than  of  the  (tarablast;  ff^,^ 
we  accept  this  view  of  their  origin,  these  tumors  should  Iw  i-W«" 
with  the  carcinomata.  At  any  rate,  like  tlie  latter  they 
locally,  invade  the  adjattent  lymf>h  glands,  and  cau««  m( 
Moreover  they  recur  locally,  aud  uie  highly  malignant.     TumM*  ■ 
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Qiis  kind  have  been  met  witli  in  the  ovary,  superior  maxilla,  mamma, 
ttteras,  akin,  orbit,  parotid,  pleura,  peritoneum,  omentum,  etc. 

Notwithstanding  the  comparatively  circumscribed  forms  that  sar- 
comata UHually  aHBume,  they  have  a  great  tendency  to  invade  the 
adjacent  struetureSj  either  continunusl}'  or  discontinuously.     In  re- 
moving them  it  must  be  borne  in  mind  that  the  disease   always 
reachea  far  beyond  the  apparent  limits  of  the  ttiiuor.     Perivascular 
eiteusions  of  the  growth  spread  out  into  the  contiguous  structures ; 
and  if  those  are  not  re^moved,  recurrence  is  sure  to  ensue.     It  is  these 
penTasciilar  extensions  that  tiriginat©  nioHt  of  tlie  accpsaory  nodules, 
tiut  arise  in  the  vicinity  of  sarcomatous  tumors.     Owing  to  the  close 
itiatiouship  of  the  tumor  elemonta  to  the  blood-vesKela,  as  previously 
mentioned,  these  readily  find  their  way  into  the  circulation;  and  ao 
produce  metastases  in  the  lungs,  liver,  kidneys,  brain,  etc.     Sarco- 
Diata  rarely  disseminate  in  the  adjacent  lymph  glands,  probably  be- 
cau^s©  ao  few  lymphatics  enter  into  their  composition.     Indeed  the 
^ery  existence  of  lymphatica  in  these  tumors  has  been  denied  by 
Some  pathologists. 

Sarcomata  are  much  less  prone  to  tlegeuerativo  disintegii'ation  than 
^^rcinomata;  hence  when  tlrey  project  on  free  surfaces,  instead  of  ex- 
*^vated  ulcers,  eroded  fungoid  outgrowths  usually  present,  Sarco- 
Oiata  that  arise  in  glandular  organs,  or  in  tlie  immediate  vicinity  of 
Biich  stnictures,  generally  contain  epithelial  elements  derived  there- 
troin,  in  connection  with  which  cysts — often  with  intracystic  growths — 
^riae  iadcnosarroma)^  as  in  the  breast  and  parotid.  Other  sarcomatji 
Contain  blackish  iwelanftnift)  or  greenish  {rlihtrtitiui)  coloring  matter. 
Ihe  former  are  commonest  in  connection  with  the  skin,  eye,  rectum, 
etc.,  and  the  latter  u-sually  arise  from  lymphadenoi<l  structures. 

Altliougb  the  initial  m,anifestation  of  the  disease  usually  takes  the 
form  of  a  solitary  nodule,  yet  in  certain  cjises  it  from  the  first  pre- 
Beuta  a  diffuse  infiltration.  l\[orpover,  it  may  l>6  multiple  oh  {tn'tio 
or  even  symmetrical  (f.f/.,  in  the  breast,  ovary,  etc.;.  Multiple  sar- 
comata, jiriraarily  arising,  have  a  marked  tendency  to  affect  the  same 
tissue  in  different  parts  of  the  body,  c.j/.,  the  bijnes,  skin,  etc.  Occa- 
sionally the  disease  coexists  with  cancer  or  with  non-malignant  tumors. 

The  Initial  Seats  of  Sarcomata. 

In  infancy  and  early  life  the  localities  esi>ecially  prone  to  l)e 
affef^ted  are  very  different  from  those  whence  the  diseaHO  is  ai)t  to 
arise  at  later  i)erio<Ls,  Picut's  analysis  of  424  sarcomata  iji  infants 
shows  that  the  initial  seats  of  the  disease  Vten^  as  follows  :  Eye  and 
ita  annexes  in  100  cases,  kidney  in  80  cases,  bones  in  67  cases,  brain 
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and  its  membranea  m  31  cases  (dura  mater  8),  abdomen  and  pelvis 
in  19  cases,  testes  in  15  cases,  liver  in  13  cases,  prostate  in  B  case^ 
skin  in  8  cases,  intestine  in  7  cases,  neck,  tongue,  and  ovary  each  in 
6  cases,  etc.     At  this  early  period  both  sexes  are  about  equally  liable- 

At  later  periodn  of  life  I  have  ascertained  that  the  parts  cbiefi? 
affected  are  the  bones,  especially  the  superior  and  inferior  maiilk*^ 
the  femuTj  humerus,  tibia,  innominate,  scapula,  and  skuD  bot*-*^ 
Next  to   the   bones  come   the  female   breast,    genital  glands,   ej^^' 
parotid,  and  skin.     Sarcomata  also  frequently  arise  from  the  fa-— '^^ 
neck,  thigh,  leg,  orbit,  etc. 

My  analysis  of  1,350  primary  sarcomata  (mostly  in  adults)  gi^  "^ 
the  following  results : 

I.    QbNEEaI.  8TATfiM.RNT. 
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Guilt's  analysis  of  741  sarcomata  gives  aualogouB  results:   194 
arose  from  the  maxillte  (Ruperior  9fi,  inferior  83),  150  from  the  female 
breast,  45  from  the  testis,  33  from  the  imrotitl,  30  from  the  face,  30 
from  the  thigh,  JW  from  the  le^,  26  from  the  ueck  aud  subraaxillary 
rcfjiou,  20  from  the  ingiiiual  ref^iou,  18  from  tlio  orbit,  18  from  the 
ana,  18  from  the  foot,  15  from  the  iiares,  13  from  the  eye,  7  from 
the  ovary,  etc.     It  in  interesting  to  not«  the  extreme  rarity  of  the  dis- 
ease in  Home  situations,  such  au  the  miiHclefl,  tendoua,  spleen,  hearty 
great  blood-vesHels,  etc- 

Of  18  melanomata  tabulated  by  Gurlt,  5  originated  from  the  face, 
J  from  the  leg,  and  1  each  from  the  |inrr)tid  region,  eye,  rectum, 
iver,  ovary,  breast,  abdomiual  wall^  baud,  thigh,  and  1  was  mul- 
iple.  Of  128  cutaneous  melanomata  analyzed  liy  Diet-erifli,  48  arose 
Tom  the  extremities,  41  from  the  trunk,  28  from  the  head,  and  11 
i*om  the  neck. 

Of  50  rayxomata  in  my  list  the  seats,  of  the  disease  were  as  follows : 
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Pare  rayxomata — that  is  to  say,  tumors  consisting  of  clear,  glassy, 
Tanslucent  substauce,  like  that  of  the  jellyfish,  certainly  are  very  rare. 
t  have  met  with  only  two  or  three  ciises  of  thiH  kiud.  Mysomata  are 
asually  complicated  by  the  presence  of  aarcomatoiiH,  iibrilhir,  ehondro- 
matous,  or  fatty  elements  that  spoil  their  clear,  glawsy  proiierties. 

In  one  r>f  the  cases  to  which  I  have  rpferr«>d  the  patient  was  a 

raan,  aged  twenty-six,  witli  aciiviuimcriWd  lobulatt'd  reriirrent  tumor 

'rom  the  subcutaneous  tiwHue  of  tlio  right  Inin.     It  was  of  four 

Ih  and  the  size  of  a  large  orange.     Two  aud  a  lialf  years 

»r,  the  size  of  a  man's  head,  had  been  removed  from 

the  oj>eration  for  its  removal  the  tumor  was 
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seen  tu  be  cHatmctlj  eiicai)s  tiled  and  consistmg  of  dear, 
vitreoua,  gelatinous  HiibstaDce.  On  micro6oopical  examination  it  «u 
found  to  consist  of  a  homogeneous  myxomatoxis  matrix  r<mUu&iuif  i 
few  scattered  small  round  cells.     No  Btellate  o'lls  were  nntic«l. 

THE  SARCOMATA  OF  INFANCY  AND  EARLY  LIFL 

Not  much  more  than  a  quarter  of  a  century  ago  Virch')w  %r\>^ 
"Hardly  any  cases  of  congenital  ajin-oma  are  known."  Siinv  tii^c 
vast  adilitiona  have  been  matle  to  our  knowledge  of  the  malikTJkBt 
neoplasms  of  early  life,  and  scores  of  cases  of  ooogenititl  Min-tu 
have  been  rejjorted.  Unfortunately,  most  of  these  precious  a^fini^i 
tionfl  are  still  buried  in  the  archives  of  learuetl  socrieti*^,  wh«T>'tiif» 
are  beyond  the  ken  of  practitioners.  Even  in  treatise*)  tleaiiu^i  •  "{•- 
cially  with  the  disoases  of  children,  little  or  nothing  is  to  Ik*  ftniii-l  -l 
this  subject.  In  the  coui-se  of  the  present  article  I  pn^ixwie  to  rvf.-r 
briefiy  to  some  of  the  chief  advances  in  this  direction,  bupiog,  br  tii 
much,  to  ninko  gomi  some  of  the  i)resent  deficiency.  As  I  h»TO 
shown  in  the  article  on  "  Cancer,"  that  disease  is  practicjillr  nnknowB 
before  pul>^rty  ;  consefiuently  we  may  regard  all  the  malignant  toaoo 
of  early  life  as  being  of  a  sarcomatous  nature. 

Thus,  of  56  consecutive  cases  under  my  observatioD,  14  origiltflBi 
in  the  first  quinciuenuiad,  viz.,  in  the  eye  7,  kidney  2,  tAttiH,  io)'^ 
rior  niaxillu,  base  of  the  skull,  sacrococcyx,  and  tibia,  each  1 ;  6  ifi^p- 
nuteil  in  the  second  (iuin(|ueuuiad,  vi?...  in  the  liver,  parotid,  kidw.'. 
tibia,  cervical  lymph  gland,  antl  inferior  turbinated  booe,  each  1;  tbe 
third  quinquenniad  furnishfd  Hi  ca»«^s,  viz.,  in  the  inferior  nuuil1»'*' 
femur  :^,  fibula  3,  tibia,  humerus,  acrouiiim  prrM-iess,  pan>tid,  thigh nui*- 
cles,  external  ear,  and  retina,  each  1;  in  the  fourth  qaini|iianoiid  ^ 
cases  arose,  >'iz.,  iu  the  femur  4,  superior  maxilla  3,  inferior  vatoD^ 
3,  lymph  glands  2,  testis,  pharynx,  ki<lney,  parotid,  base  of  thoikoll 
humerus,  orbit,  and  sul>cutaueous  connective  tissue  of  the  baok«  wA  L 

I  have  Ijeen  groatly  impressed  with  the  largo  proportion  o(V>* 
neoplasms  of  early  lifo  that  obviously  arise  iu  connection  wiflk  «■■ 
bryouic  developmental  anomalies,  to  which  I  shall  preaentljr  b*** 
occasion  to  refer  more  iu  detail.  This  gives  the  whole  group  i**^ 
tain  |)eculiarity ;  but  it  s^^ms  to  me  undesirable,  on  this  aooooatito 
make  a  special  morbid  entity  of  these  neoplasms  as  BirclnHiiS^* 
feld  and  others  have  proposed.  I  think,  however,  it  most  be  •»• 
mitted  that  such  tuuKU-s  progi'ess  more  rapidly,  diasemioAfte  t»^ 
frecjuently,  and  after  removal  recur  with  greater  rapidity  than  tli«' 
congeners  of  adult  lifo.  In  this  connection  it  is  interesting  to  r»ciM 
Volkmauu^s  conclusion  that  of  the  sarcomata  of  adults,  thas«  srifl>C 
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from  congenital  blemiBhes  (verruc83  molleB,  nmvi  materni,  molee,  etc.) 
wpre  more  malignant  than  othere.  In  addition  to  being  congenital, 
niiuij  tumors  of  tkia  kind  are  also  multiple  ab  inih'o  and  not  infre- 
(jueutly  they  are  bilateral. 

I  have  found  that  the  proportion  of  caaes  in  which  a  history  of 
ieredity  is  recorded  is  considerably  smaller  than  iu  the  correspond- 
ing neoplasms  of  adult  life ;  consequently  I  cannot  corroborate  Hutch- 
inson'8  dictum  that  "  malignant  diaease  in  young  persons  is  generally 
inherited."     The  newly-horn  infants  of  mothers  themselveH  the  Hub- 
jects  of  malignant  disease  are  hardly  ever  thus  affected.     However, 
a  few  very  remarkable  instances  of  heredity  have  been  recorded ;  for 
instance,  Striimi>eII  has  reported  a  case  in  which  two  brothers  died 
in  early  infancy  with  sarcoma  of  the  left  kidney,  probably  of  con- 
genital origin. 

The  Kidney. 

Judging  from  the  very  large  number  of  recorded  cases,  the  kidney 
is  one  of  those  organs  whence  thf»  malignant  neoplasms  of  early  life 
most  frequently  arise.  The  disease  is  probably  of  even  more  fre- 
quent occurrence  in  the  kidney  than  in  the  eye,  which  most  authors 
liave  placed  before  it.  This  jjroclivity  of  infants  to  malignaut  renal 
disease  is  the  more  remarkable  when  the  great  rarity  of  the  affection 
at  other  periods  of  life  is  borne  in  mind.  Thus,  of  8,378  i)rimary 
malignant  neoplasms  in  adults  my  list  shows  that  only  32  woro  of  the 
kidney  (24  cancers  and  8  sarcomas).  There  are  gofxi  reasons  for 
believing  that  this  great  jjroneneas  of  the  kidney  to  originate  malig- 
nant  tun»<»rs  in  early  life  is  intimately  associated  with  a  tendency  to 
developmental  irregularities,  to  which  this  organ  is  extraordinarily 
prone.  It  accords  with  this  that  renal  sarcomata  are  frefpiently  con- 
genital, multifjle  ah  iutfiu,  and  bilateral;  when  of  small  size,  it  can  be 
seen  that  such  tumors  are  distinctly  circumscribed,  and  tbat  they 
usually  indent  the  contiguous  renal  substance,  rather  than  infiltrate  it. 
In  short,  they  appear  to  arise  from  elements  detached  from  their  nor- 
mal connections  during  the  course  of  development,  rather  than  directly 
from  the  renal  jjarenchyma.  Many  peculiarities  in  their  histological 
structure  tend  to  confirm  this  view.  Thus  they  fretjueutly  contain 
8trii>ed  muscle  elements,  wliich  can  easily  be  accounted  for  as 
sequestrations,  when  we  recollect  the  close  relationship  normally 
existing  l.ietween  the  rudimentary  kidney  and  the  contiguous  muscle 
matrix.  Tumors  of  this  kind  have  l>een  found  in  connection  with  the 
hilum  of  the  kidney.  I  have  observed  with  surprise  the  extreme 
rarity  with  which  cartilaginous  and  osseous  elciiiieuts  are  found  iu 
these  tumors.     I  know  of  only  one  instance  of  this  kind,  a  case  of 
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cougenital  clioudro-myxo-aarcoma  reported  by  Heisholt.  Fmm  thii 
it  may  be  inferred  that  the  i*enal  nidimeutB  are  much  morf  <  I 
as-Sfjciated  with  the  hiteral  i)arts  of  the  mesoblast  than  with  iiir  iKjja- 
cent  protoveitebral  laass.  Moreover,  Bince  dermoid  i^leini^ote  i.n 
never,  so  far  as  I  kin>w,  ftiuud  iu  these  tnmors,  it  may  be  iuferredttui 
the  renal  rudiments  are  an  little  related  t<i  the  epiblnHt  ax  tbpT  UT«tu 
the  i)rotovertol>ral  maHH.  Thus  patholo^jy  may  throw  Aome  H^lit  in 
the  probk'iua  uf  embryology. 

Epithelial  elements  of  simple  tnVmlar  or  papillary  cyotio  tjiw  in 
also  found  in  the  sarcomatous  matrix;  and  it  has  beeii  rMaatlcMl, 
when  they  are  present,  that  the  myomatous  olem(>ntB  are  afaMlit,  cttl 
vice  versa.  It  seems  to  follow  from  this  that  tlie  taman  to  vkidi 
epithelial  stractures  abound  have  a  different  ori^u  from  Ukm 
which  contain  myomatous  elements.  Such  cases  have,  on  thif  tfr- 
count,  oftf^n  bppu  described  as  "cancers." 

There  is  much  to  be  said  in  favor  of  the  belief  that  maay  of  tW< 
adenosarcomata  arise  in  connection  with  **  rests"  of  the  WoliBan  boilv. 
The  papiUary  cystic  formations  met  with  are  certainly  hi^^hlj  an^gc*' 
tive  of  rudimentary  i^lumeruli,  such  as  altound  in  the  Wolffian  bodJM. 
At  the  dame  time  it  seems  to  me  prolmble  that  tumc»rs  of  tliii 
kind  may  arise  from  coiigeni tally  separated  |»ortions  of  the  mal 
parenchyma  itself.  In  this  connection  it  should  Ije  borne  in  miuA 
that  the  numlier  of  lolndes  composing  the  humun  kidney  ist  ^tmI* 
than  is  generally  believed.  Acconling  to  Maresch,  from  eigbt  to 
eighteen  distinct  lobules  can  easily  be  rec'ogui/ed  in  tho  foeial  cip^ 
while  many  incomidcte  lobules  also  exist;  so  that  alto^etlwr  InM 
of  from  twenty  to  fifty  lobules  may  be  found  in  every  fcetal  Udasj* 
These  are  sometimes  very  imperfectly  integrated.  Detacihad  nm 
lobules  of  this  kind  may  originate  some  of  the  saroomatona  taatu* 
found  growing  fmni  the  renal  t^^lvis,  etc.  Ricker's  observatioD*  e"^ 
tainlv  lend  support  to  these  Niews.  Hildebrand  lias  raporttdMrn** 
stance  of  sart^omatous  disease  arising  in  connection  with  ahoonB*! 
union  of  the  cortical  and  medullary  parts  of  the  organ. 

Teratoraatous  tumors  are  not  common  in  the  kidney  ;  bat  int**" 
reported  by  Hausemann  an  atleno-myxo-sarcoma  appeals  to  !•'• 
originated  in  connecticui  with  a  tumor  of  this  kind. 

It  seems  probable,  from  the  observations  of  GrawitK*  Luh«*«^ 
and  othei*8,  that  the  tubular  form  of  adenositrcoma  often  arisf  -  " 
suprarenal  se<]uestrations  iuclude<l  in  the  kidney-  or  in  its  vici-' 
Tliese  organs  are  closely  assfK'iate<l  in  their  develojiment ;  and  it  >* 
not  uncommon  to  find  their  contiguous  surfaces  mot 
together.     Serpiestrated   bits  of  suprureual   tissue   lui..      ..... 

demonstrated  in  the  renal  suljstauce,  as  well  as  in  connection  «ifl» 
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the  CApsule,  etc.  Many  renal  Rarcomata  and  other  tumors  have  now 
been  deHcrilied  eoutftining  Ktriicturea  the  counterpart h  of  these;  so 
that  this  oriiijin  for  certain  renal  tumors  may  be  couaidered  aa  firmly 
«rtabliflhed  as  any  fact  in  renal  neoplastic  pathogeny.  In  a  case  of 
this  kind  lately  reported  by  Eiiricli  there  was  conj^enital  abseuc*  of 
the  corresponding  adrenal;  that  is  to  say,  it  probably  never  had  been 
separated  frijm  the  kidney. 

Sudeck  thinks  that  some  renal  sarcomata  arise  from  "rests"  of 
hepatic  origin;  and  certainly  the  histological  structures  shown  in 
some  of  McWeeney's  sections  are  very  liver-like.  Tlie  subject  is  still 
9iibjudut\  Tlie  development  of  the  kidney  is  of  such  a  complicated 
nature,  and  ho  many  adjacent  structures  are  liable  t<>  be  implicated, 
that  it  would  be  surprising  if  fragments  of  some  of  them  were  not 
frequently  included  in  it.  To  such  sources  we  must  louk  for  the 
germs  whence  moat  renal  sarcomata  arise. 

In  these  tumors  round  cells  and  spindle  cells  predominate.  They 
ai«  well  sujjplied  with  blood-ve-Hsels,  and  in  some  cases  the  telan- 
[jiectasic  devpl«vi>nifnt  is  very  reraarkablt*.  Such  growths  are  often 
described  as  endutheliomata,  angiosarcomata,  etc.  Many  tunmrs  con- 
*ist  only  of  sar<-omatous  eleiueuta  with  more  or  less  fibrillation,  and 
ctiyxoniatMUs  chHUg<'s  are  sometimes  met  with. 

Renal  sarcomata  generally  present  as  large,  more  or  less  circum- 
icribed,  bossy,  rounded  masses,  which  often  attain  extraordinary  size, 
Specially  when  compared  with  the  diminutive  bodies  of  the  iufauts 
Bvho  l)ear  them.  Instances  have  been  reportetl  of  tumors  weighing 
upwards  of  thirty  imuutla.  They  may  conttiin  cystic  cavities — oftcu 
li  considerable  size — with  iutracystic  growths,  Sections  display  a 
yellowish-whitish  color,  mottled  here  and  there  with  areas  f»f  ecchy- 
mosis.  They  are  of  softisli  cousistent-e.  In  nearly  half  the  cas4v  the 
disease  is  bilateral.  Most  eases  are  mot  with  in  early  iiifaucy  ;  (if 
Walker's  138  renal  sarcomata  of  early  life,  no  less  than  114  of  tlio  pa- 
tients were  under  five  years  of  age.  Boys  are  more  ])rouH  to  be  aflfectf'd 
than  girls.  The  disease  is  sehlom  hereditary,  for  of  Walker's  145 
cases  there  was  a  family  hiHtory  of  malignant  disease  in  only  R, 

Renal  sarcomata  progress  rapidly,  the  average  duration  of  life  in 
the  infantile  f(.)rm  of  tlie  disease  being  very  little  over  eight  uiouths. 
Death  ensues  frf>m  asthenia,  wlien  not  due  to  interference  l>y  the 
tumor  with  adjacent  organs,  t>r  tomotiistases.  Neighlxiring  jjartH  are 
soon  iovaded;  but  the  lymph  glands  commonly  escape.  As  in  other 
malignant  intraabdominal  tumors  the  glands  in  the  lower  part  of  the 
neck,  just  above  the  clax'icle,  may  l>ecome  enlarged  in  the  course  of 
the  disease  (Troisier's  sym|)tom).  It  is  eHi)ecially  through  the  blood- 
vessels that  the  disease  disseminates.     Of  forty-one  cases  Wiudle 
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{onnd  secondary  growth  in  seventeeD,  the  pftrte  ftffecied  being  tkifi 
liver,  retToperitonenl  glands,  mesenteric  gland»,  heart,  diaphn4{B, 
adrenaln.  splBeu,  lungs,  pancreas,  intestine,  pleur?!,  renal  tnttll«  oriiiW 
and  elbow,  in  tho  order  of  fre<jueucy  as  named.  ReCBIwao  aAv 
operation  is  of  great  frequency,  owing  to  the  difficolty  io  ooxnplefcB^ 
extirpating  the  disease,  and  the  half-hearted  manner  in  which  opM^ 
tions  of  thia  kind  are  usually  undertaken. 

I  have  seen  malignant  disease  connected  with  the  kidney  of  a  malt 
child,  two  years  old,  quite  different  from  any  of  the  foregoing.  Iiiia 
rutom^'  was  i>erformed  for  a  large  tumor  oi-cupying  the  leii  renal  Mgioii ; 
but  the  adjacent  glands,  etc.,  were  so  extensively  infiltrated  thai  its 
removal  was  not  attenii>ted.  Tlie  child  die<l  nf>t  long  affcennurdt;  and 
at  the  necropsy  the  left  kidney  wa.s  found  to  l)e  sorroanded  hj  a  flMBi 
of  soft,  ecchy  mosed  myxosarcomatous  new  growth,  which  had  endentlj 
spnmg  from  tlie  jteriroiial  fatty  enveloi>e,  for  it  waa  distinctly  ^^itttitt 
the  renal  cajisule,  and  the  kidney  itself  was  unaffected.  I  have  aaet 
seen  a  similar  case  in  an  adult;  and  the  glands  being  tmaffcctad,  tiia 
disease  was  succesHf ully  removed  together  with  the  kidney .  TiUxnaaaa 
has  reported  a  Rimilar  chrb  iu  a  woman,  ageil  twenty -eight,  in  vhom 
the  growth  was  suoc^^ssfully  removed ;  bat  recomnoe  anliaeqnaailjr 
took  place. 

The  Adrenals. 

It  is  convenient  to  consider  adrenal  sarcomata  iu  this  place  rather 
thau  elsewhere,  l)ecau8e  of  the  clotxi  aasociatiou  of  thix  Ktmcturo  with 
the  kidney.  It  is  very  rare  for  any  kind  of  neoplaam  to  oniciaale 
from  the  adrenalfl.  Of  13,824  primary  tumors  of  all  kinds — 'OMMrtij 
in  adults — consecutively  under  treatment  at  several  hurga  ^-^^H^ffn 
hospitals  (including  8,37H  malignant  neoplasms)  I  found  onlr  ant 
instance  of  Huprarciial  tumor,  an  adenosarcoma.  Gurlt's  analjaiaof 
1H,{)71  neoplaHmn  from  tht^  record  of  the  Vienna  hoKpitala  doaa  not 
include  a  single  instance.  From  various  sources  I  liave  ooUecied 
records  of  thirty -six  adr«>ual  neoplasms,  and  of  the.se  railMr  ttkor* 
than  one-third  beh)ng  to  tlie  |>eriods  of  infancy  and  childbood.  Tlw 
latter  are  invariably  Harcomatous,  although  often  described  aa  can- 
cerous, on  account  of  the  presence  of  epithelial  elements.  Tbaj 
occasionally  met  with  at  birth;  and  th^y  may  U^  bilateral, 
believes  that  some  tumors  of  this  kind  originate  from  renal 
tions  included  in  the  adreualu.  Ac(>es.sory  adrenal  structnrea  am 
common  occurrence  iu  tLe  kidneys  and  in  their  vicinity ;  and  as 
mentioned  many  so-caUeii  renal  sarcomata  originate  in 
with  them.  Ribl)ert  lielieves  that  he  has  traced  a  aaroomatooa ' 
connected  with  the  outside  of  the  capsule  of  the  kidney  in  ihmnBUity 
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of  the  pelvis  to  such  a  source,  Marchand  Las  found  accessory  adrenal 
stnictures  in  eituatioua  far  removed  from  their  normal  habitat,  eucli 
IIS  the  broad  ligaioeut  and  the  epididymis,  antl  certain  tumors  of 
tliese  parts  have  l>eeu  de8cril>ed  as  arising  in  connection  with  them. 
Hepatic  "  rests"  eb  a  source  of  adrenal  tumorB  have  also  to  be  borne 
in  mind. 

Instances  of  adrenal  sarcomata  have  been  reported  by  Parker 
and  Dalton  in  infants  only  a  few  weeks  old,  by  Martin  at  five  months, 
by  Colin  at  nine  months,  by  Eberth  at  fifteen  months,  by  Fox  and 
Mankiewicz  at  two  years,  by  Earle  and  Pitman  at  three  years,  by 
Ldizarus  at  four  years,  by  Greenhow  at  twelve  years,  by  Peacock, 
Davies,  and  Fraenkel  at  eighteen  years. 

Peculiar  constitutional  disturbances  are  sometimes  associated  with 
tbese  tiimora.  Thus  in  Pitman's  case  a  iHrge  sarcoma  of  the  left  ad- 
renal in  a  female  cljild  three  years  old  was  a.sHociated  with  general 
melasma,  hypertrichosis,  and  external  j^euitalia  like  those  of  an  adult. 
In  Fox's  case,  a  female  child  two  yeai-s  old  had  a  sarcomatous  tumor, 
the  size  of  a  cocoauut,  of  the  left  adrenal  which  rested  on  and  flat- 
tened the  atljaceut  healthy  kidney.  It  was  of  one  year's  growth. 
There  were  sectmdary  tuuiorH  in  the  mesenteric  glands  and  in  the  left 
lung.  The  child  wuh  fif  distinctly  cretinoid  a8i;iect  and  disposition, 
l>eing  also  very  fat.  There  was  peculiar  lividity  about  the  cheeks. 
The  body  was  remarkably  hairy,  especially  about  the  genital  and 
j»elvic  regions.  The  vuIvh,  laiiia,  and  clitoris  were  developed  to  a 
remarkable  extent. 

Adrenal  sarcomata  jirogrens  with  great  rajjidity  and  are  of  a  high 
degree  of  malignancy.  In  ('ohnn  caKe  a  rouud-ceUed  sarcoma  of 
the  right  adrenal  disHemiua+ed  in  the  liver,  ovaries^  kidneys,  skidl, 
auil  ribs.  The  child  died  six  weeks  after  the  disease  wak  first  noticed. 
In  most  of  the  alH>ve-nientioued  cases  metastaHes  were  met  with,  the 
lungs  and  liver  being  the  organs  clneHy  aftVcted. 

In  a  caflo  nf  Cliaffey,  a  female  child  llirco  years  old,  who  had  been 
ill  for  eight  months  .-iud  paraplegic^  for  the  hiKt  three,  was  found  after 
death  to  have  a  round-celled  warcoma— of  central  origin — afifecting 
the  h^ft  adrpual.  There  were  Bocftiidary  nodules  in  the  renal  cortex 
and  in  the  right  ovary,  and  the  adjacent  lyiu[th  glands  were  enlarged. 
There  were  also  numerous  secondary  growths  in  the  skull  bonea, 
iliac  bones,  at  the  base  of  thn  sacrum,  in  the  preverte!>ral  region, 
and  in  the  ribs.  Many  of  these  were  symmetrical.  In  the  lumbar 
region  the  spinal  cord  was  compressed  by  an  extension  nf  the  growth 
through  the  intervertebral  foramina. 
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The  Eye. 

Most  statiatics  show  the  yer>'  gre>jit  freciuencj  of  maUgnaot 
Ijlaaras  in  the  eye  during  early  life.  Thewi  tnniorB  are  geuermUr  of 
intraocular  origin,  the  great  majority  of  tliem  Ix.Mng  retinal  gUonuita; 
but  sarccnuatii  of  t)ie  uveal  trat-t  Injth  ijigmr^ntal  ami  Dou«piKmeolmJ — 
are  now  and  theu  met  with.  Of  one  hundred  and  fifty-five  mmli 
intraocular  ueoplaHois  at  the  Prague  clinic,  twenty -four  wffire  i& 
children  from  one  to  t«^u  yearw  old.  Retinal  gliomata  are  pecoliar 
to  early  infancy ;  they  are  rare  after  the  age  of  five;  aod *Aor  pabeftj 
they  hardly  ever  occur.  They  may  Ijo  met  with  at  birth ;  and^auo&p&mf^ 
ally  l)oth  eyes  are  simultaucouHly  affecteil,  but  it  is  much 
for  the  disease  to  b(>gin  in  one  eye  and  thence  to  sprem!  t4i  the  otber* 
Of  eight  ca-ses  within  my  own  exi>erience,  in  four  tho 
almost  certainly  of  congenital  origin.  There  are  good 
balieniig,  as  Wintersteiner  and  others  have  i>ointe<1  out,  that  most 
these  tumors  arise  in  connection  with  develoi>mental  irrej 
afTectiiig  the  evolving  retiua  iluriug  embryonic  life.  Aoconiixi|{ 
Virchow,  it  is  from  the  connective-tissue  elements  of  the  retiBA  (i 
roglia)  that  these  tiiinors  arise;  but  several  miMleru  obsdmnii  (i 
Uertel)  lm\e  demonstrated  the  pre^ience  of  ganglion  nenre  cells 
retinal  gliomat^i.  These  tumors  are  of  rapid  grtiwtli,  very 
to  disseminate  locally  and  to  recur  after  removal;  but  Umj 
caiLse  motastaaoM.  Sooner  or  later  the  stn^ond  ey«  is 
affected,  and  the  disease  spreads  within  the  cranium.  Ab  aoi 
the  globe  of  the  eye  is  destroyed,  the  growth  increaaaa  with 
raiiidity,  projecting  fmm  the  orbit  as  a  reddish  fungoid  nMns. 
tunuhrs  are  soft  and  vascular,  couHisting  mainly  of  small  rouxnl 

Their  features  are  well  illustrated  by  the  following  cane,  which 
liail  the  oi»pnrtuuity  of  obH«Tving. 

The  patient  was  a  little  girl,  who  when  one  year  old  came 
LawHou'a  care  for  glioma  of  the  left  eye,  which  was  enncloatad. 
eyeball  was  distended  liy  the  growth.     Six  wt*eks  later  the  ri^bie] 
was  removed  for  similar  disease,  which  causeil  blindneM  ana  gnaij 
pain.     A  few  weeks  after  the  hust  operation  recurrent  t^rcMrth  ^ 
noticed  in  the  left  orbit.     As  no  further  oiteratioii  wjm  don««  this 
crea.Hed  with  great  rajndity,  forming  a  huge,  reddish,  bottsy,  fnoflaiA] 
outgrowth,  which  protruded  from  the  orbit  and  covered  the  whawoCl 
this  side  of  her  face.     The  child  be<"ame  very  weak  and  emnciated;  ■»4' 
died  thus  of  a.sthenia  about  four  moutlus  after  the  laxt  opeimtiim. 
There  was  no  return  of  the  disease  in  the  right  i>rbit.     Dariagr  the 
Ia.st  few  days  of  her  life  she  had  several  epileptiform  convabuooa, hst 
no  other  brain  svmptomw.     At  the  necropsy  the  left  orliit  audMljsontwi 
parts  were  found  to  l>e  infiltrated  l>y  cerebriform  growth,  a  Isigs  ibm^ 
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of  which  projected  iutti  the  cruiiial  cavity,  in  the  vicinity  of  the  pitui- 
tary fossa,  compresBiiiK  the  fiurti  cprebri.  Numerous  secoudiiry 
4n"owtlia  were  disseminated  throu^diout  the  diiru  niat^r,  A  larj,'e  iiiaHS 
of  similar  cerebriform  growth  was  found  in  the  ri^^ht  deltcnd  muscle. 
Tlie  nasal  and  buccal  cavities  were  not  invaded.  There  were  no  other 
noteworthy  changes. 

The  occurrence  of  congenital  melanomata  of  the  iris  has  been  re- 

rted  by  Graefe ;  and  Virchnw  has  described  a  sarcomatous  tunK)r 

of  the  iris  of  a  male  infant,  in  which  manj'  myeloid  eelln  were  found. 

The    tumor  recurred  after  removal,  but  was  afterwards  cured  by 

tliorough  extirpation. 

McKay  hua  met  with  congenital  sarcoma  of  the  choroid,  Steffeu 
■^Hth  fibrosarcoma  at  fifteen  months,  and  in  a  girl  fourteen  years  old 
'V%''illittm8on  found  spindle-celled  leucosarcoma  nf  the  iris.  The  intra- 
ocular tumors  of  early  life  are  seldom  hereditary ;  but  a  few  remark- 
*».ble  exceptions  to  this  rule  have  Ijeen  recorded.  Thus  Lerche  ob- 
^fcerved  the  disease  in  four  out  of  a  family  of  seven  children;  and 
Sichel  knew  of  four  children  of  one  mother  who  were  all  affected. 

A  considerable  number  of  malignant  neoplasms  arise  in  the  orbit 

C daring  early  life,  (juite  independently  of  the  eyeball.     It  is  i>rolial)le 
't.hat  most  of  these  originate  in  connection  with  "  rests"  derived  from 
"^be  evolving  eye  or  orbit.     Thus  we  must  look  to  ocular  "  rests"  for 
♦he  germs  whence  orbital  melanomata  arise,  as  in  cases  rei>ortpd  by 
l<ebert,  Curling,  and  others,  and  to  retinal  "rests"  may  be  ascribed 
<sertaiD  orbital  gliosarcomata  to  which  Virchow  has  called  attention. 
ILogrange  has  met  with  myxosarcoma  of  the  optic  nerve  in  a  boy  five 
:j"ears   old.     Other  esam]»le8  of  ra]»idly  growing  orbital  sanxtmata 
liave  been  reported  by  Knaggs  in  a  child  two.  years  and  nine  months 
cild,  by  Lambert  in  a  bny  of  three,  and  by  Snell  in  a  girl  of  four. 
Besides  such  tumors  as  the  foregoing,  a  certiiin  numl>er  of  orbital 
malignant  neoplasms  appear  to  arise  from   germs  resulting   from 
developmental   irregularities   connected   with   the    evolution   nf  the 
orbit.     The  orbit  is,  in  fact,  a  favorite  seat  for  cojigenital  tumors, 
DSBvi,  cysts,  etc.     Teratoid  formations  are  also  apt  to  occur  in  this 
locality.     Courant  remo\ed  a  large  tumor  of  this  kind  from  u  newly 
Ijom  male  child,  which  contained  heterotopie  elements  reproHenhitive 
of  all  the  blastodermic  layers;  and  there  was  defective  development 
nf  the  corresponding  orbit.      Baer  and   Wei^ert   have  reported   a 
similar  case.     It  seems  likely  that  tumors  of  this  kind  originate  as 
foetal  inclusions  in  the  orbitofroiital  fissure.     In  the  following  case 
Tcoraatous  tumor  seems  to  have  arisen  in  this  connection. 

A  young  woman,  aged  19  years,  had  left  ]>ropto»is  and   other 
signs   of   orbital   tumor.      On    examination   a   firm    nodulntpd    new 
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growth  was  founil  attached  to  the  upper  margin  of  Uie  orhil.  Tin- 
adjacent  lymph  glaodn  were  uormal.  Excitiion  of  tho  tumor  wiw  [mx- 
formed,  anil  the  gmwth  seemed  to  be  limiteil  to  the  upi>er  |«art  of  th* 
orbit  and  was  untouuect«^d  witli  the  eve.  Becorrenoe  in  niu  took  pUop 
two  and  a  half  veaiH  hit^^r  and  exriKion  was  Hgatn  reaoiied  to.  A 
further  recurrence  tcMjk  i>hife  nine  mciutha  later,  for  which  the  orHi 
was  cleared  out.  The  gh>be  and  oiitic  nerve  wer*"*  <|uiie  frw>  frua^ 
diaeaae.  The  tumor  was  a  isarruma  tliat  Heemod  to  have 
from  the  upper  and  outer  part  of  the  orbit.  It  contained  do  g1 
elements. 

As  demonntrated  by  Axenfeld,  isleta  of  cartihige  an^  of  comi 
occurrence  in  the  normal  orbit.  These  are  no  doubt  "  rw»t»"  ditrii 
from  the  skeletal  matrix  of  the  evolving  orbit.  Dennotdal  el< 
Himilarly  derived  from  cutaneous  secpiestra,  are  alao  coniinoo.  To 
such  sources  we  may  ascribe  tlie  origin  of  the  *  oBsifying  epithelioaw** 
of  the  orbit,  described  by  Silcock,  in  a  young  boy ;  as  well  m  tibi 
various  more  or  less  malignant  ossifying  and  cliondrifyiiiic 
tumors,  of  which  examples  have  been  recorded  by  Ilei<]« 
and  others. 

Other  sarcomatouH  tumors  are  found  in  the  orbit  which  oi 
quite  outside  it.  Must  uf  these  spring  from  the  region  of  tbe 
sphenoid  where  they  a[^])ear  to  arise  in  connection  with  detvlopOMntal 
aberrations  in  the  vicinity  of  the  anterior  extremity  of  the  ndoohatd, 
hypophysis,  etc. 

Some  remarkable  cases  of  this  kind  have  been  pubUahed  by  Tar- 
gett  in  a  male  infant  one  year  old,  by  Moore  in  a  Uiy  aged  one  end  a 
half  years,  b,v  Jessett  in  a  female  child  one  year  and  seven  nwattf 
old,  by  PolkM-k  in  a  girl  of  five,  by  Dickinson  in  a  boy  of  tvolve. 

The  following  illustrative  caMo  is  by  Lawson: 

The  patient  was  a  male  child  only  two  days  old,  in  wbom  IIm< 
ease  existetl  at  birth;  there  wits  rapid  recurrence  after  reoMnrml  of  I 
tumor,  which  was  a  niultihxular  cyst  with  muiOi  solid  new  grnvth 
On  hish^ilogical  exHniinatif>u  it   proved  t«i  l)e  a  rotmd  and  npindlr 
celled  saroomatoUH  t^^ratoid  m^w  formation  containing  cartilage,  epi- 
thelial elements,  and  other  heterotopic  structures. 

Holmes  has  met  with  a  similar  case.  Many  instanooe  ol  tho 
velopmeut  of  maliguaut  tumora  in  early  life  from  tho  extenwl 
of  the  eye  have  also  been  recorded,  in  which  tiio  diseaae  haa  baaa 
shown  to  have  originated  from  ctjngeuitul  blemishes  there,  each  aa 
dermoid  patches,  wartM,  melanomaUi,  vie.  Thei«e  are  derived  from 
"  rests"  of  the  iirimitive  skin  that  covers  tho  eye  in  early  emhryooic 
life.  As  the  eyelids  evolve  this  skin  is  gnulually  converted  inlo 
junctiva.  The  last  part  to  l»e  converted  is  the  horixoutal 
Where  the  covering  remains  imperfect  from  a  slight  de^pee  of  colol 
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or  otherwise — which  usually  is  at  the  outer  and  lower  portion  of 
th.e  corneoscleral  tmirgiti — these  congenital  blemishes  are  must  apt 
to  oocor.  It  is  just  in  these  localities  that  most  of  the  malignant 
Neoplasms  now  under  conHideratiou  also  arise.  Instances  of  melano- 
sxvrcomata  thus  originating  have  been  reported  hy  Virchow.  Other 
malignant  tumors  thus  arising  have  l^een  described  hy  Dujardiu  iu  an 
ixiiant  twenty  months  okl,  by  Pauas  iu  children  twelve  and  thirteen 
>*ear3  old,  by  Rogmau  in  a  boy  of  fourteen,  etc. 

The  Bones. 

Superior  and  Inferior  Maxifltr, — Many  cases  of  malignant  disease 

^j-ise  in  connection  with  these  bones  during  early  life,  most  of  thum 

V>«iiig  myeloid  sarcomata.     Of  2J)  cases  collected  by  me,  8  originated 

^a-om  the  Biiiwrinr  jtmxilla  aud  21  from  the  inferior.     Of  the  former 

.^^roup  3  were  congenital,  1  occurred  iu  an  iufant  3J  years  old,  2  be- 

"tween  the  ages  of  10  aud  15,  and  2  between  15  and  20  years.     Of  the 

Xa.tter  group  4  were  congenital,  3  occurred  in  the  fii*st  year,  1  at  2J 

^ears,  4  between  the  ages  of  5  aud  10  years,  5  between  10  and  15 

^ears,  and  4  between  15  and  20  years.     This  list  includes  4  odon- 

'fcoinas,  1  in  a  girl  2  J  years  old,  1  in  a  boy  of  10  years,  aud  the  other 

S  in  women  18  years  old.     It  also  comitrised  2  congenital  enamel-organ 

'tnmors  (Massin  and  Verneuil),  4  cases  of  round-celled  sarcoma,  1  oi 

around  aud  spiudle-crelled  sarcoma,  and  1  of  congenital  myxoma. 

Heath  lias  recorded  a  case  of  symuictrical  myeloid  tumor.     The 

^tatient  was  a  boy  seven  and  a  half  years  old  with  a  large,  elastic 

tumor  on  each  side  of  the  inferior  maxilla,  in  the  vieiuity  of  the 

molar  teeth.     A  swelling  was  first  noticed  on  one  side,  when  he  was 

«nlj  one  and  a  half  years  old,  aud  afterwards  on  the  other.      On 

4X)ming  imder  obwervatiou  the  child  was  iu  good  liealth,  but  he  had 

formerly  «uflVre<l  from  ricketn,  and  his  legs  were  sonu^what  deformed 

thereby.     He  had  cut  his  first  permanent  molar,  but  tlie  temj^orary 

molars  were  still  i>resent,     Botli  tumors  were  freciv    rnmoved,  and 

when  the  patient  was  last  heard  of  some  years  lati-r,  he  was  free  from 

any  return  of  the  disease.     Thi'se  tujuorsare  preserved  in  the  Museum 

of  the  Knyal  College  of  BurgeouH.;  they  probably  originated  from  the 

periodontal  membrane  of  the  evolving  second  molar  teeth. 

Another  remarkable  instance  of  multiple  m.veloid  sarcoma  has 
been  reported  by  Parkin.  The  patient  was  an  infant  three  and  a  half 
vears  old.  An  ehtstic  globular  tum<tr  firmly  connected  with  the  alveo- 
lar process  of  the  right  su]>erior  maxilla  jtreseuted  iu  the  vicinity  of 
the  canine  and  m<ilar  tee.th.  In  addition  to  this,  the  child  also  pre- 
HPuted  a  large  soft  tumor,  connected  with  tlie  front  part  of  the  infe- 
rior maxilla,  which  projected  backwards  into  the  floor  of  the  mouth  aud 
forward  so  as  to  cause  the  lip  t«i  protrude.  The  former  tumor  had 
been  nine  months  in  growing  aud  the  latter  sis  months ;  and  iu  their 
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growth  both  had  tlisphic^d  the  adjaKient  teeth.  Th<*  whole  o(  tln^fiont 
part  of  the  inferior  maxilla  \va8  excised  with  the  *  ' tAcliBii  lad 

five  days  later  the  right  superior  maxilla  was  eon  .  .  exeuMlli>> 

gether  with  the  tumor.  The  tumors  were  alveohu*  sarcomata  of  cwitral 
origin,  consisting  of  numerous  small  round  and  sinndU^  c«»ill««d elnnwuti 
with  nmn.v  myeloid  cells,  and  well-marke<l  tibrillatiou.  Tlie  icfon-'t 
maxillar.>  tumor  had  invaded  the  soft  parts  of  the  tifx>r  of  ibe  mootk 
Three  mouths  alt^r  the  hi,st  operation  the  child  was  woli  and  frM  bom 
recurrence. 

Cruninl  Bom-a. — In  early,  as  in  later  life,  the  era&ial  booM  nnly 
originate  maliguaut  tumors.     Most  cranial  saroonuila  of  cwlj  life 
spring  from   the  vicinity   of  the  basisphenoid,  antl   I  liato  \mn- 
ously  referred  to  these.     Other  tumors  of  tliia  kind  ariBe  fram  lie 
bones  of  the  cranial  vault,  from  the  temporal   booM,  etc.    T^nt^ 
are   generaUy    of  peri  )ateal  origin,  and  round  cells  predomilifttft* 
They  are  commonest  in  children  under  five  years  of  age.     Of  tofOka^^ 
skull  8Hrc(nmitn   tiOudatod   by  Butlin,  three  were  in  roang  nfud^* 
After  a  time  the  disease  disseminates  in  other  cranial  bones.     Inimir^^^ 
so  far  as  the  spread  of  these  tumors  is  concemeil,  thrt  cmniaia  n^^^^ 
be  regarded  as  a  single  btme;  hence  nuiltiplicity  is  the  rule  nUki^^^ 
than  tlie  exception.     Both  the  iutri^  and  exirtu'rnnial  asiHwisof  i 
atfected  l)oncs  are  usually  invadeil.     lu  sfute  of  this,  marked 
synipt^iiijs  are  rare.     The  <liseaso  progresses  rapidly,   ibe  an 
duration  seldom  exceeding  eighteen  mouths.     MetaetaMS  are  of  i 
mon  occnrrenec.     S«>mo  Jif  those  intriicrauinl   |K*riostoal 
contain  grwai  coloring  matter  {rhloromaUi) ;  in  other  rp«pei*ta  theji 
just  like  their  non-colored  congeners.     This  green  ooloriDg  is  ppi 
duced  in  the  secnndiiry  growths.     Of  fourteen  chloromata  tal 
by  Laug,  five  were  in  children  under  ten  years  of  iige;  and  Axan 
pointed  out  that  t^hildren  are  especially  prone  to  this  form  of 
Birkett  has  met  with  myeloid  siircoma  of  the  frontjU  Imim  loan 
only  two  mouths  old. 

Most  temporal  sarcomata  arise  from  the  pii>riostenm  of  Um  tji 
])Huain,  as  in  cases  rei>orted  by  Schwartzo  in  a  \yc*y  three  and  a 
years  old,  liy  Burr  iu  a  Ixjy  twelve  antl  a  half  years  olii,  by  Haagi 
Milligan  iu  girls  i>f  eighteen.     Several  CAses  of  nmud-iT^lliHl  tyiD{i 
sarcoma  in  yoimg  children  have  been  recorded  by  Griiber.     Tyrai 
sarconmt^i have  aspecial  U'udency  tospread  witliin  thecratiinm. 
are  as  malignant  as  other  i>erioHteal  sarcomata;  but  they  appear 
have  no  special  iiroclivity  to  iuvaile  other  cranitU  l^ones.     Bryaai 
published  an  at^-count  of  a  periosteal  sarcoma  of  the  temporal  bone 
which  the  disease  appeared  to  have  originated  iu  connection  with  U 
mastoid ;  the  patient  was  a  girl  ten  and  a  half  years  old.     In  tlMCft 
also  the  disease  spread  within  the  skull. 
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Long  Donts.—Th.Q  long  bonoa  rarely  originate  maligDant  tumors 
Qtil  the  third  quiuquenuiad,  wheu  a  large  number  of  cawes  ariae. 
rt  Gross*  147  cases,  only  3  arose  during  the  firnt  quiuijuenniad,  and 
■  during  the  second ;  wliereas  45  cases  originated  between  the  ages  of 
lO  and  20  rears.  Similaily  of  119  cases  tabulated  by  Butlin  and 
3oll)y,  3  belong  to  the  first  quinquenniad  and  3  to  the  second, 
whereas  35  originatetl  l>etween  the  ages  t)f  10  and  20.  The  femur, 
libia,  hunienia,  and  fibula  are  the  lK:>ne4i  moat  freiiueutly  affected,  in 
Uie  order  stated.  More  tliau  half  the  total  nujuher  of  cases  arises 
from  the  femur.  Of  eleven  eariy-life  Harcomata  of  the  femur  tabulated 
bvme,  the  youngest  occiin'ed  in  a  boy  nine  years  old,  five  belonged  to 
iiie  third  quinquenniatl,  and  five  to  the  fourth.  The  lower  end  of  the 
boneia  the  usual  .starting-point  of  the  disease,  which  is  generally  of 
>eriosteal  origin,  Jactibi  has  cited  an  instance  of  congenital  sarcoma 
<i  tLe  femur,  and  Billroth  one  of  the  tibia.  Butlin  report>a  instances  at 
>ne  and  a  tjimrter  and  two  and  tlu'eeHtjuarter  year>j,  Loekwood  Las 
Qet  with  round-c«lled  sarcoma  of  the  radius  in  a  female  infant  eleven 
ao&ths  old.  At  these  early  ages  the  disease  generally  apj>ears  to  be 
JQiuiially  malignant. 

Scapula. — The  scapula  is  remarkable  among  the  skeletal  bones  for 
he  early  age  at  which  it  originates  malignant  tumors;  and  it  is  note- 
''orthy  that  these  earl}'  occurring  sarcomata  are  exceptionally  malig- 
Aut.     Of  twenty-five  bone  sarcomata  in  infants,  C(  Elected  liy  Poinsot, 

0  eleven  the  scapula  was  the  jMirt  affected.  Instances  have  been 
abUshe<l  by  Jacobi  (congenital),  Targott  (rhalHlomyosarcoma,  at 
le  age  of  six  months),  Morgan  (infant),  IJall  (in  a  boy  two  and  a 
oarier  years  old),  and  Cal3ot  (in  a  boy  of  twelve). 

The  Muscles. 

Transversely  Ktri|>e<l  muwcle  eieiueuts  are  frer]uently  associated 
ith  the  malignant  tumors  of  early  lite;  bnt,  ntrauge  to  relate,  tu- 
ora  having  this  structure  never  arise  from  the  muscle  elements  them- 
ilTes.  These,  the  most  imiK>rtaut  *>i  all  the  tis.sues  of  tliL^  botly, 
nee  they  comprise  nearly  half  itn  wt-ight,  are  one  of  the  few 
Tuctures  almost  immune  to  tumor  formation.  The  exjvlanatiou  of 
ds  immunity  is  one  of  the  riddles  of  noopla.Htic  pathogeny  yet  to 
)  solved.  Curiously  euuugh,  this  imniiiuity  extends  alao  to  the 
>nnective- tissue  elements  that  help  to  form  the  umscles,  although  it 

1  rn)t  so  complete  for  them  as  for  the  muscle  elements  themselves. 
;  is,  however,  indubitable  that  the  cnuiRctive-tissue  elements  of 
lusclea  are  very  much  less  i>roue  to  originate  neoplasms  than  the 
annectiv©  tissue  of  the  organism  iu  general.     Tumors  of  this  kind 
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are  as  rare  in  early  life  as  at  later  jjeriods.     Of  thirty  maUiniAXi'^ 
rausclo  tiiniorB  tttlnilated  by  Guitton,  four  origiiuited  in  it^ariy  Uft\  •-* 
from  five  to  thirteen  and  a  half  years.     Manihall  haH  reported  a  ca» » ^  ^ 
spjindle-celled  sarcoma  iu  the  calf  muscles  of  an  infaut  fivi»  mi>utbfi  uk  * 
that  was  probably  congenital.     Broca  met  with  sarcoma  of  thesheatfc^* 
of  the  peroneal  muscles  in  a  boy  of  six;  Bi'rard  with  Baroom*  oi  U*^^ 
pcctoralia  major  iu  a  girl  of  twelve,  and  Barling  with  •IvBolir  Mr  """^ 
coma  of  the  triceps  iu  a  young  woman  of  twenty. 

The  Skin. 

The  Bkin  is  a  favorite  seat  of  congenital  neoplasms,  tOAnr  of  which 
are  malignant.     Of  1,063  "histologically  verifietl"    maligiuitit  nkin 
ueiJplaHum  t<tbulated  by  Gallard,  (i  were  in  children  under  ten  jmuv 
old;    Picot's   analyBis  of    424    malignant  neoplasms  ttf    cMrly   life 
ascribes  only  8  to  the  skin.    These  data  seem  to  me  to  uuderestimsiB 
the  liability.     At  any  rate,  there  are  on  rwonl  a  Inrgt*  uomber 
cases  of  malignant  cntaueons  neoitlasms  iu  infaacy,  and  even  at  btith. 
Among  the  commonest  cougeuiUd  blemishes  of  tlm  skin,  uolas,  ia»vi, 
and  verni(rfe  moltes  may  be  meutioneii.     Malignant  neoplsMm 
start  from  these,  but  not  so  frequently  in  earlv  i*a  in  later  life. 
mors  thus  ariniug  may  be  [jignieuted  or  non-]>igmented;  and 
they  are  often  descrilje<l  as  "caufers,"  on  account  of  tlm 
epithelial  elemeuiH,  tliey  are  invariably  sarcomatous. 
coDgenibil  melaiit  (Sarcoma  have  been  reported  by  Variol;  ]>iiBdflr« 
a  male  infant  eight  months  old,  met  with  melanosarooma  of  the  IhtI 
of  the  hand,  of  which  the  child  di<'d  t\vo  mouths  later  with 
tases  in  the  lungs;  Gusseulmuor  has  reported  melanosarooaia  oil 
skin  of  the  cheek  iu  a  girl  eight  yerirs  old;  several  of  FetDbariuft'"^ -«'l 
cutaneous  melanoses  were  in  children  under  t**u  years  of  af^;  and  i: 
a  girl  of  twelve,  Wardrop  saw  a  malignant  melanotic  tumor  that 
grown  from  a  cougeuitid  iiigmented  wart  of  the  skin  of  the  abdf 
Similar  tumors  sometimes  arise  in  the  sulK-utaneous  tissue,  ns  if  fn»i 
epidermic  **  rests"  eml>edded   there.     Of   non-pigmented   sarcoi 
thus  arising,    congenital   cases  have    be«n  reported   by  N< 
Karewski,  Holmes,  and  others. 

In  Neuliaus'  case  the  patient  was  a  child,  two  months  old,  wr^_ 
recurrent  sarcoma  of  the  skin  of  the  left  leg.  There  wno  nnm<*rt" 
secondary  growths  in  the  skin  and  subcutaneous  tissue  of  the  fiiii  wmk, 
lower  extremities,  etc.  Excised  nodules  showed  the  Htroctni*  </ 
round-celled  sarcoma.  The  child  died  soon  aft^^rwards;  and  aft 
necrnpsy  numerous  metastases  were  found  in  many  fiorta  of  tbsbodfr. 
The  history  of  the  di.seaae  was  as  follows:  Five  days  afkec  lartll  a  ^ 
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OODBected  with  the  skin  of  the  left  leg  was  sofcioed,  which,  having 
'inctBaaed  to  the  size  of  a  hen's  egg,  was  excised  when  she  was  five 
veeks  old.     Shortly  afterwards  there  was  local  recurrence ;  a  tumor 
soon  appeared  beneath  the  nkin  over  the  right  clavicle,  and  the  in- 
guinal and  cervical  lymph  glands  became  enlarged. 

In  .a  case  by  Holmes,  the  patient  was  a  boy,  fourteen  days  old, 
with  a  rapitUy  increasing  fibrosarcomatous  cutaneous  tumor,  reaching 
ipomthe  ear  to  the  shoulder;  and  just  abovo  it,  there  was  a  large 
DaBTUg.  Senftleben  has  dencribed  the  case  of  a  boy,  three  weeks  old, 
in  whom  a  coDgeuital  ueevus  of  the  thigh,  which  was  injured  some 
Weeks  after  birth,  became  the  seat  of  a  sarcomatous  tumor,  which  re- 
curred after  removal.  In  a  male  infant,  three  months  old,  with  a  cu- 
taneous nievus  of  the  back,  Cramer  reports  the  development  of  sar- 
coma after  an  attack  of  smaUpox.  In  a  newly-bora  child  Ritter  met 
with  what  he  calls  "a  congenital  caut-erouH  polypus  "  of  the  tip  of  the 
boee;  there  were  enlarged  lymph  glands  in  the  Hubmaxillary  and 
parotid  regions,  which  increased  and  cnntributed  to  death  h\  as- 
t>hyxia  three  weeks  later.  There  were  alwo  metastases.  Although 
Ritter  calls  the  "  tumor"  cancer,  his  own  descripti«)n  of  its  structure 
is  much  more  like  that  of  sarcoma.  It  is  probable  that  iu  this  cjist' 
the  malignant  disease  supervened  in  connection  with  a  fougeuitiil 
iwlypoid  outgrowth,  such  as  Lannelongue  has  described  as  occurring 
in  this  situation. 

Jolly  has  reportetl  an  example  of  sarcomatous  angioma  at  the  root 
of  the  nose  in  a  male  infant  seven  months  old.  Selberg  has  described 
"cancroid"  of  the  skin  of  the  scapular  region  iu  an  infant  of  nix 
months,  which  was  iirst  noticed  four  weeks  post  {>artum.  The  din- 
I^Be  presented  as  au  eroded,  kuobbv ,  walnut-sized  tumor,  Micro- 
&opical  examination  revealed  in-growing  iuterpapillar\-  ju-ocpsaes 
md  "neets";  and  this  was  thought  to  justify  the  diagnosis  of  caucer, 
dthough  none  of  the  clinical  signs  of  this  disejise  was  iireseut.  In  a 
child  three  and  one-half  years  old,  Lukasiewicz  has  met  with  a  simi- 
lar tumor. 

Several  instances  of  cutaneous  malignant  disease  in  early  life  have 
been  reported  in  connection  witli  xeroderma  pigmeutoHura,  etc.  On 
considering  Kaposi's  account  of  the  "  sarcocarcinomatous  nodes," 
which  ho  oljserved  on  the  faces  of  girls,  aged  ten  aud  seven  years, 
who  had  suffered  from  earliest  infancv  with  a  Kevpre  form  of  xero- 
ilernia,  it  seems  to  me  that  the  farts  there  descriljed  are,  cm  the 
whole,  more  consistent  with  sarcoma  than  e]>ithclionia,  witji  which 
this  distinguished  dermatologist  has  classed  them.  In  like  manner 
we  may  regard  the  very  similar  cases  of  cutaneous  nialign.iut  diwease 
of  the  face  in  two  brothers,  aged  eleven  and  twelve,  the  subjects  of 
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xeroderma  pigiuentoBarn,  as  recorded  by  Esiuareh;  ■■  weU  ■•  ftlMCH- 
alogoQS  iimtatices  by  Biider,  in  which  several  children  of  a  CaaiilT 
were  afifected. 

A  coQ^eDital  narcomatons  tniunr  i>f  tlie  right  aide  of  the  ttct  hM 
been  described  hy  Charbou ;  and  Davies-Colley  haa  remoTod  a  poly- 
cystic fibrri^«arcomHt«j)iM  tumor  from  beneath  the  skin  of  tba  hftck  ola 
youth,  Hixt**pn  years  old,  which  appear©<i  to  have  started  from  meoty- 
genital  lymphangioma. 

In  a  ^Mrl  ()f  fourteen,  Braan  has  seen  '^eaaoer"  d«relop  in  the 
of  a  bum  of  the  Bcalp,  the  disease  proving  fatal  by  perfofmktnic 
craninm.     Cnrtifl,  in  a  child  eight  years  old,  haH  mei  with  a  oil 
condition.     Sau^^nter  has  reported  malignant  disoMM  of  the 
a  joutli  of  sixteen.     In  a  yonng  woman  Conner  met  with 
the  Bame  part;  and  in  a  youth  of  nineteen  Frericha  luia 
"cancer." 

Janisch  has  seen  "  hffitmangioendothelioma  toberoasm  nwHipiwi"". 
in  a  girl  of  Beventeen,  in  whom  the  disease  be^an  in  the  akin  ot«r 
steruuMi,  nt  the  age  of  seven  yeiirs, 

Bryant,  Yolkmanu,  and  others  have  rejiorted  canea  of 
keloid.     Yidal  has  witnessed  the  same  disease  in  a 
in  an  iufant  three  and  one-half  months  old.     Naoae,  in  a  boj 
eleven  vnnrH,  met  with  n»ulti]>le  keloid  with  contiaotiop,  Hm 
being  of  four  and  one-half  years'  duration. 

The  Brain. 


In  early  life  many  malignant  tumors  arise  from  the  brain  and  r 
membrauen.     Of  34  primary  malignant  iotxacranial  tomota 
by  the  London  Pathological  Society's  committee  9  were  in 
under  twenty  years  of  age,  I  being  under  the  a^  of  five.     Of  17 
life  enrcoroata  analyzed  by  Mariage  8  were  oerebellar.  6 
pitnitary,  ami  1  arose  in  the  fourth  ventricle. 

Most  of  these  malignant  brjiin  tumors  are  gliomata.     Unlike 
retinal  congeners  brain  gliomata  jw^ldom  arise  during  early  i 
so  far  as  I  know,  the  disease  hfis  never  yet  been  met  with  ai  bt 
and  dnring  the  first  quinqueuuiad  such  tnmora  are  rare.     Of 
early-life  cuhch  hibiduteil  by  nte  the  age  distribntioa  waa  aa  foU(»''^ni 
First  qninqueuniad,  4  cAses:  second  qninqaenniad*  13  caaoa;  thoainl 
rininquenniad,  f>  cases;  fiMirth  iininquenniml,  6  caaea.     Qliniaala     Mtt 
ciMiiinrvnest  iu  the  rereljelhim,  ih*>  cerebral  cortex,  Uie  pons,  tiie  Immh/ 
ganglia,  etc.     The  pathogenesis  of  thf>He  tamora  is  now  being  otoei 
disciissod.     Virchow  tracftl  them  to  the  neuroglia,  which  be 
to  be  of  jMirablastic  origin;  His,  Cajal,  and  otharM,  now 
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■  lliat  the  neuroglia  is  an  epiblastie  derivative.  Klebs  finils  that  uene 
F  cellft,  aH  well  as  netiro^lia  eiemente,  are  constituents  of  all  glioma,ta ; 
I  and  that  tliey  form  a  large  part  of  many  of  tlies*^  tumors.  Greef,  Her- 
I  tel,  and  others  confirm  these  observations.  To  show  how  highly 
I  or^nizetl  the  nerve  conatituents  of  some  of  the  firmer  kinds  of  j^lioma 
I  are,  it  may  be  mentioned  that  Klelw  siicceiedetl  in  tranHmitting  c^-ntral 
f  excitations,  through  tliem,  to  lieripheral  motor  nervew.  Tumorw  of 
tliia  kind  apfiear  to  differ  little  from  overgrown  hycal  mal format! onH. 
They  progi-esa  slowly,  and  seldom  manifeHt  malignxint  pinjjerties. 

Mfwt  glirtmata  of  early  life  are,  however,  much  less  highly  organ- 
ized than  the  foregoing.     They  consist  almost  eutir{'!\  of  cells,   re- 
*^mbliug  those  met  with  during  earl\  stages  of  the  development  of 
the  brain.     Their  nuclei  are  large,  and  their  snrrouudiug  piT>toi>laam 
"*^8  so  ill  defineil  that  the  nuclei  appear  to  Iw  embedded  in  a  comm^m 
^ptotoplasmic  matrix.     Acwirdiug  to  Golgi  these  cells  are  uuited  by 
Radiating  filu-es  ("spider  cells").     Large-sizetl,  gangliftnic  c«lls  are 
*lso  met  with.     The  margins  of  these  soft  gliomatji  nro  usually  so  ill 
deiiue<l  tliat  thev  present  fis  hjcal  eu large ujeuta  rather  than  as  cir- 
cnmscril)ed  tumors.     As  they  are  very  rich  in  blmnl-vessplH  without 
walls,  hemorrhages  are  c<>miiion  and  often  cause  death.     This  form 
of  the  disease  progresses  rajmlly,  spreads  fcrt  adjaeeut  parts  of  the 
brain,  and  geueraUy  enils  fatAlly  in  a  comparatively  short  time — often 
in  only  a  few  montlis;   but  lympli-gland  dissemination  and  metas- 
tases are  very  rarely  met  with.     Peabmiy  has  roftorted  sarcoma  of  the 
cerel»ellum  in  a  child  of  three,  whose  mother  had  sarcoma. 

StroVie  and  Ziegler  have  met  with  api»earaiiees  that  point  to  some 
connection  iTetween  these  tumors  and  certain  developmental  irregu- 
larities i  in  fact,  the  general  iisjject  of  cerebral  gli(miata  (wiiich  may 
t)e  ninltipl©  oh  inifio)  seems  to  indicat«  that  they  arise  in  connection 
with  developmental  defects,  somewhat  similar  to  those  that  determine 
multijtle  sarcomata  of  the  cauda  ei[uiua  aud  ]>eripiieral  nerves. 

Examples  of  sarcomata  of  the  pituittiry  biwly  have  lieen  rejnu'ted 
by  Audry  in  a  boy  six  jears  <)ld,  and  by  ^kliriuesen  iu  a  girl  of 
eleven.  Congenital  tumors  containing  various  heterotojiic  structures 
are  met  with  in  this  locality,  f>f  whit-li  Hale  White  has  reported  a  case 
in  a  boy  of  twelve,  in  which  the  tumor  coutaiued  stri|>pd  muscle,  nen'e 
fibres,  and  sym]>athetic  ganglia.  In  a  man,  aged  twenty-two,  Bowlby 
lias  met  with  a  somewhat  similar  tumor,  wlnrh  consisted  of  connec- 
tive elements,  epithelial  cysts,  bone,  and  blood-vessels.  In  a  speci- 
men described  by  Sainsbury,  the  bulk  oi  the  tumor  consisted  of  fibro- 
aarcomatous  tissue,  lined  externally  by  cutis  vera.  Riiidfleisch  has 
met  with  a  remarkable  tumor  of  this  locality  iu  a  sixtli-nionth  foetus. 
It  eonsiated  of  two  parts,  one  of  which  project*jd  into  the  cranial  cav- 
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ity  and  the  other  into  the  iiioutL ;  these  were  tmitwl  bj  a  pedicle 
which  perforated  the  baeispheuoid  at  the  pituitary  fossa.  Tlie  tu- 
mor was  composed  of  embryouic  couuective  tissue,  in  whicli  were 
embedded  cartilaginous,  osseous,  muscuhir,  uervoua,  and  t^landakr 
structures ;  and  that  part  which  projected  into  the  cranium  conkiDwl 
traces  of  a  fiice  and  of  limbs,  and  a  fragment  of  inteetine. 

Coata  has  descrilied  a  remarkably  interesting  ctise  of  sarconm  of 
the  pineal  bodj  in  a  youth  of  thirteen;  in  addition  to  aarcoiMtfiiifi 
stnictureH  the  tumor  contained  epithelial  elements,  smooth  musde 
fibrea,  cartilage,  blood-vessels,  and  a  little  braiu  sand.  Coats  Hug- 
gests  that  it  may  have  arisen  from  residua  of  the  jiiue^  eye.  Some- 
what similar  tumors  have  been  met  with  by  Turner,  Weigert,  Falk- 
sen,  and  others. 

In  a  youth  of  nineteen,  Ransom  demonstrated  a  large  oval-eelled 
sarcoma  of  the  corpora  quadrigemina ;  and  in  a  girl  of  fifteen,  Westp 
]>hal  met  with  ninltiple  sarcomata  of  the  brain  and  meninges.  As 
iusi'iLU'PH  of  pia-matral  tumors  may  be  mentioned  Ashby'a  case  of 
pHammoma  of  the  choroid  plexus  in  a  boy  three  and  one-half  yejiis 
old;  Beevor's  case  of  cerebellar  psammoma  in  a  buy  of  eleven,  Rnd 
Eve's  psammoma  of  the  choroid  ple.\:us  iu  a  youth  of  nineteen.  Es- 
ami^lea  of  villous  papilloma  of  the  choroid  have  been  reported  by 
.lllbutt  in  a  girl  nine  years  old ;  and  by  Douty  in  a  youth  of  seventf^u. 
L+3  Brf  tou  menticms  sarcoma  of  the  fourth  ventricle  iu  a  boy  of  six- 
teen. An  instance  of  small  roiind-celled  sarcoma  of  the  pia  mater  of 
the  fourth  ventricle,  in  a  girl  of  fifteen,  has  be4?n  reported  by  Taruer; 
nud  in  a  girl  of  the  same  age,  Lancereaux  met  with  a  large  iwlyi«iu 
m.\  soma  growing  from  the  same  structure,  which  caused  coraa  »•"! 
death. 

Sarcomata  and  chloromata  of  the  dura  mater  also  occur  in  quit^ 
young  children,  and  are  exceedingly  malignant. 

'  The  Tongue  and  Mouth. 

Sarcoma  of  the  tongue  is  a  rare  disease,  of  which  only  about  two 
dozen  cases  have  lieen  recorded.  Several  of  these  originat^^d  in  fajly 
life.  Congenital  casen  have  been  reported  by  Jacobi  and  Masijn.  In 
Jacf)bi's  ease,  a  tumor  the  size  nf  a  hazelnut  i)rojected  from  the  dor- 
sum, where  it  wa.s  tirst  noticed  the  day  after  birth;  in  the  course  of 
three  inouth.s  it  attained  the  size  of  a  walnut,  when  it  was  removed. 
When  last  heard  of,  five  months  after  the  operation,  there  was  no  re- 
currence. It  was  a  round  aud  spindle  called  sarcoma,  containing  a 
small  cyst  and  stri]>pd  jnuscle.  In  Mason's  eusea  eevenil  i>eduncu- 
lated,   filirocellular   tumors   were   met  with   on  tlie   dorsum  of  the 
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H     toDgiie.    They  remaioed  quiescent  until  adult  age,  when  Uiey  increased 
W     tHpidly,     In  connectioD  with  such  cases  as  the  foregoing,  it  ia  well 
I       to  bear  in  mind  a  curious  congeuital  abnormality  described  by  Hajek. 
I       From  the  base  of  the  tongue,  in  front  of  the  circnmTallate  ijapillfe,  an 
I       outgrowth  nearly  an  inch  long  projected,  which  was  comi>o®ed  of 
I       structures  like  those  of  the  tongue  itself.     Hence  Hajek  looked  on  it 
I       as  a  rudimentary  accessory  tongue.      Hickman  has  met  with  a  con- 
I       gi^Dital  tumor  of  the  dorsum  lingua,  in  a  newly  born  child,  which 
contained  racemose  glandular  structures.     The  tumor,  which  was  the 
8ize  of  a  small  walnut,  projected  from  the  base  of  the  organ  in  front 
of  the  epiglottis;  and  it  caused  the  child's  de^th  by  asphyxia  a  few 
linurH  after  birth,     Lang  has  seen  a  similar  tumor  in  a  girl  of  thir- 
teen, wliich  was  of  three  years'  duration. 

Lang  has  also  reported  a  case  of  "fibro-chondro-osteoma  lipoma- 
to(les"  in  a  woman  of  twenty-two;  it  presented  as  a  hard,  rounded  tu- 
mor the  size  of  a  hazelnut,  which  projected  from  the  dorsum  of  the 
tongue.  It  was  first  noticetl  when  she  was  twelve  years  old,  and  it 
had  since  slowly  increased.  In  a  girl  of  fifteen,  Weber  saw  a  similar 
tumor,  the  size  of  a  walnut,  that  had  existed  for  upwards  of  eight 
years,  Arnold  and  Bastien  have  described  congenital  tumors  of 
similar  structure.  Congenital  multiple  lipomata  and  fibro]i]>omata 
have  l>een  reported  by  Poncet  and  Jacopo ;  and  angiomata  by  Halen 
and  others.  Little  wood  has  recorded  an  example  of  round-celled 
sarcoma  of  the  middle  two-fourths  of  the  tongue  in  a  youth  of 
seventeen ;  it  formed  a  large  tumor  and  caused  enlargement  of  the 
glands  beneath  the  jaw.  The  organ  was  extirpated  and  enlarged 
^jlands  were  removed ;  but  the  disease  recurred  in  the  glands  and  in 
tlie  left  tonsil.  From  a  woman,  aged  twenty-four,  Godlee  removed 
an  adenosarcoraatous  tumor  which  contained  a  calcifying  nodule  in  its 
centre;  and  McWeeney  met  with  fibrorayxouia  in  a  pugilist  of  twenty- 
three.  Pa^et  mentions  having  removed  a  "  tibrocellular  "  tumor,  <tf 
three  years'  grov.dh,  from  the  ai)ex  of  a  youog  man's  tongue,  in  the 
substance  of  which  it  had  grown. 

From  the  top  of  the  pharynx,  chictly  from  the  vicinity  of  the 
basisphenoid,  polypoid  tumors  not  infreipicntlv  grow  into  the 
pharynx.  They  are  commonest  in  young  adults,  but  a  good  many 
cases  occur  in  infancy  and  childhood.  I  have  seen  an  inHtauce  in  a 
.youth,  who  first  noticed  the  tumor  when  twelve  years  old;  and  in  ik 
Kirl  of  nineteen,  this  tumor  being  of  adenosarcomatons  nature.  Mar- 
^;olin  has  reported  a  case  at  the  age  of  two,  Dumoil  at  five,  and  Masst' 
several  cases  at  from  two  to  five.  Wolfeuden  and  Icart  have  each 
seen  the  disease  in  girls  of  fifteen,  and  Lloyd  in  a  youth  of  seventeen. 
In  these  tumors,    fibrous,    myxomatous,   or  sarcomatous    elements 
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predominate,  and  Bometimes  there  are  glandular  stractiiRB. 
the  Bame  Bitoation  congonital  skin-covored,  pilifenxw  tntnon  fek« 
arise,  which  Ix'sides  fibrncellular  elenientft  ami  fnt,  <tmtai«  aho  biit 
'erotopic  Btructures,  suck  as  btrii^  muscle  and  cartilatfP-  "Bw* 
seem  to  arise  in  connection  with  derelopmental  aberraiioitt  to  ttr 
evolution  of  the  pituitary  bodr.  It  is  ]irobable  that  mioor  asMnaHa^ 
arising  at  a  later  period,  determine  the  formation  of  the  fcUhrm 
pharyngeal  polypi. 

Berg,  in  an  infant  of  four,  has  met  with  a  malignant  twnaroCtti 
soft  palate,  contiining  glandular  elements.  An  account  has  ben prf^ 
llshed  by  6.  Paget  of  a  snrcomatoua  tumor  of  the  hard  palalCii  vhieh 
i*r)ntaiued  epithelial  pearls,  the  patient  being  a  woman  cif  tvcfitj- 
one. 

A.  few  cAses  hare  been  deHcribed  of  ]irimary  aarcomA  ol  the  loasib 
in  youths  of  from  seventeen  to  eighteen. 

Stephau  luis  reported  an  instance  of  aarcoroa  of  the  inopiiiKM 
in  a  child  of  five ;  the  tumor  extended  from  the  ler**!  of  the  tncli>«i 
bifurcation  to  the  cardia. 

The  Stomach. 

lu  early  life  malignant  disease  of  any  part  of  tlin  gast 
tract  18  of  great  rarity.  Of  two  thousand  n©cTO|iste8  nn  chiMi»« 
au.'ilyzed  l>y  Steiner  nud  Neureutter,  not  a  ninglc  inatanco  of  winf^ 
uant  disease  of  the  stomach  waa  met  with.  Congenital  hy|ieTtr>pbj 
of  the  pylorus — nut  such  a  very  rare  coDdition,  judging  fitia  6* 
numerous  coses  lately  recorded — has  often  been  mititaken  for  ooafMt* 
tal  malignant  Llisease,  as  incases  reports  \*\  WilkinaoD  aatloftii^ 

Ccmgenital  a<leDomata  are  occaKionally  found  in  the  gaHtrniot 
tlnal  truct;  in  the  stcimai-h  rxamplo-s  havo  lioeu  «1         "     1  by 
Sc'hmorl,  and  < 'thorn.     TIjnso  griiwths  are  of  nn  ii  :  nature: 

occasionally  they  originate  malignant  di.sease.  KOhn  lum  deeoril 
a  ease  of  thi.-^  kind  in  a  foninle  infaut  two  yearn  old«  A 
occurrence  is  for  iufiani(«d  tiiuinrs  of  thi.n  kiud  to  lie  mutakes 
malignant  diae^ise,  as  in  Cullingworth'a  case.  Here  tticrt*  *>»  ■ 
polypoid  tuiintr — Pvidontl\*  cnngenitxd— attached  to  tho  lowor  honti 
of  the  pylorus,  iu  an  infant  five  weoka  ohl.  Histological  etawiBW* 
revealed  tubular  structures,  lined  by  cylindrical  epiibeliuni,  M  •> 
cancer,  but  tlior«i  v«'rtf  ii<>  clinical  signs  of  malignancy.  Pitt  liiKS"^ 
with  lymphttdenoma  of  the  stomach  in  boys  from  four  to  twrlra^ 
old. 
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The  Intestine. 


Malignant  disease  of  tlie  intestine  in  early  life  is  of  more  frecjuent 
occarrence  thau  of  the  stomach,  but  it  is  not  at  all  comauon.     The 

imskuces  of  so-calleil  "cancer"  of  the  Bmall  intestine,  tp ported  by 
Dnncan  in  an  infant  three  and  one-half  years  old,  and  by  Spantou 
(ifeum)  at  twelve,  were  evidently  warcomatouH.  Madelun^  haa  pnb- 
iishetl  fourteen  ames  of  sarcoma  of  the  smali  intestine  iu  jiatients  of 
rariouH  ages,  imistly  young.  Tlie«e  growths  are  often  nuiltiple  and 
BoinetimeH  congenital.  Most  of  them  arise  from  congenital  atleno- 
(Qata.  In  an  infant  a  f  fw  day  a  old,  Stem  met  with  a  |>oly  poid  angiosar- 
^OXBB,  of  the  ileum,  whifh  had  caused  death  by  obKtruction.  In  a  boy 
rf  seven,  Debninner  Las  also  met  with  Rarcomaof  the  email  intestine. 
*eniu  hi\H  described  sarcoma  of  the  jejunum  in  a  girl  five  years  old, 
ticl  Bessel-Hagen  a  similar  case  in  u  boy  of  soven. 

In  the  large  intestine  similar  neopla«mfi  have  been  met  with,  but 
ley  seem  to  be  rarer.  In  a  boy  f»f  five,  Cutholiu  found  multiple 
oly pi  scattered  throughout  the  ca*cum  and  colon;  Pebroff  has  Been 
Malignant  diseane  supervene  and  in  coijnection  with  changes  of  this 
ind.  Df'brunni^r  reports  sanxmia  of  the  transverse  colon  in  a  boy  of 
iree;  and  Steiuer's  case  of  "alveolar  cancer"  of  the  sigmoid,  in  a 
hild  of  nine,  also  belongs  here.  Kanthack  met  with  "  myxoaar- 
oma"  of  the  ascending  colou  in  a  lad  of  seventeen,  which  on  second 
bought  ho  fancied  might  be  "  cxjlloicl  carcinoma."  He  wouhl,  I  thiuk, 
ave  df>ne  %vell  to  have  kept  to  hiH  first  diagnosis;  for,  according  to 
iv  experience,  the  so-called  "colloid  cancers"  of  early  life  are  in- 
ariably  myxomatodes. 

In  a  girl  of  five,  Homana  found  a  small  spiudle-celletl  sarcoma  of 
le  caecum.  Jjaparotoniy  was  jierformed,  and  a  tumor  growing  froiu 
le  anterior  wall  of  the  ciecnm  was  discovered,  which  had  invaded  the 
eo-csecal  valve,  and  Vkaa  adherent  to  the  ileum.  It  was  succeHsfuUy 
itirpated,  together  with  the  afl'ected  bowel.  Abl>e,  in  a  youth  of 
Lxteen,  met  with  sarctJina  of  the  caput  coli.  A  large  tumor  pre- 
ented,  which  was  excised  with  a  part  of  the  bowel.  Adjacent  1\  inph 
lands  were  infiltrated.  Tlie  jtatient  died  thirty-six  hours  after  the 
iperation. 

The  Kectum. 

The  rectum  is  remarkable  for  the  comparatively  large  numl)er  of 
;ancers  that  arise  from  it  in  early  life,  and  the  earliest  authenticated 
natance  of  cancer  has  l>eeu  met  with  iu  tlio  rectum,  siz..  Stern's  case 
in  a  girl  of  eleven.  Over  a  score  of  rectal  cancers,  iu  patients  under 
twenty,  might  ea.^ily  be  collected. 
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A  lew  iii8tauces  only  of  rectal  sarcoma  have  been  recorded,  some 
of  them  being  melanotic,  and  in  one  instance  ossifying  changes  were 
in  progres*,  Hugenberger  has  met  with  a  cartilage-containiog  trunor 
in  Douglas'  i»ouch.  In  early  life  rectal  sarcomata  are  rare,  but  com- 
genital  adenomata  are  common.  Guersant  has  tabulated  fifty  caeet; 
of  these  ixtlypi  in  children.  Besides  glandular  elements  they  asnaUy 
contain  fibrous  and  mysomatoas  structures.  OccasionaDy  they  nu- 
dei^o  sarcomatous  changes,  but  much  less  frequently  than  the  Bome- 
what  similar  v^^aal  growths.  They  have  not  been  noticed  to  con- 
tain strified  muscle  elements.  Probably  few  of  these  rectal  i)olypiare 
the  outcome  of  embryonic  aberrations,  connected  with  the  develop- 
ment of  the  genitourinary  passages ;  they  should  rather  be  regarded— 
like  most  other  gastrointestinal  adenomata — as  malformations  of  the 
l(X"al  mucosa;  this  may  account  for  their  comparatively  inDOceot 
nature,  when  compared  with  the  uterovaginal  growths. 

Hamon  has  reported  the  case  of  a  man  of  twentj-five,  the  subject 
of  rectal  polypus  since  early  infancy,  in  whom  malignant  disease 
supervened  soon  after  excision  of  the  tumor.  In  a  siren  monrter, 
with  im})erforate  anus,  Ahlfekl  found  that  a  malignant  tumor  bid 
developed  in  the  blind  end  of  the  large  intestine.  Kectal  saicom&ta 
have  also  been  reported  as  arising  from  leiomyomata;  and  similar 
instances  have  been  met  with  in  other  parts  of  tlie  gastroLDtestiDal 
tract. 

The  Xiiver, 

The  number  of  cases  of  primary  malignant  disease  of  the  liv?T 
that  have  l>eeu  recorde<l  as  occurring  in  earlii-  life  is  very  consider- 
able.     Such  cases  are  much  more  nomerous  than  I  was  aware  ot 
uutil  I  si>ecially  studied  the  subject;  and  many  of  them  are  of  con- 
genital origin.     These  tumors  are  often  descril^etl  as  "cancer,"  hull 
tliiiik  there  can  be  no  doubt  that  this  is  a  mistake.     Not  infre<]uently 
there  may  be  found  in  the  liver  circumscribed  no<lules  of  hepatic 
tis?iue  «iuite  detachetl  from  the  rest  of  the  organ.     These  may  be 
r»'gHrde<l  as  portions  of  hepatic  tissue  that  have  become  separated 
from  their  normal  connections  during  the  developmental  period  or 
suUsotjuently.     Such    uoilules   are    often    designated  "adenomata.** 
Prolvibly  many  oi  the  malignant  liver  tumors  of  early  life  arise  from 
these  residua.    Birch-Hirschfeld  rejjorts  that  of  four  hundred  necrop- 
sie.s  on  newly  Kirn  children,  prinuiry  malignant  disease  of  the  liver 
WHS  mot  with  in  two;  and  in  both  these  ca.se8  the  disease  was  dif- 
fuse.   An  example  of  hepatic  myxosarcoma  in  a  small,  well-nourished 
girl  t'iuht  years  old  has  come  under  my  notice,  and  I   have  seen 
an  almost  exactly  similar  case  in  a  young  adult.     Other  examples 
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of  tbis  form  of  maliRuaat  disease  have  been  reported  by  Meisenbach 
in  an  infant  aged  four  ruontlia,  aud  hj  Corail  in  one  of  eight  months, 
la  some  of  the  cougenifc-tl  caseH  the  intraabdominal  tumor  has  been 
80  large  that  it  has  caused  difficulty  iu  delivery.  Instances  of 
80-called  cauceroiis  tumors  of  thin  nature  have  been  recorded  bv 
Xoeggeratli,  Kilian,  and  TV'edl.  In  the  two  first-named  cases  tlie 
ilisftascd  liver  weighed  over  two  pounds,  the  weight  of  the  infant 
witbtjut  the  tumor  being  under  six  pounds.  J)e  Kuyter  has  met  with 
eoDgenital  lymphosarcoma  in  an  infant  ten  days  old,  Parker  at  three 
weeks,  Heaton  at  eight  weeks,  Leudruf  at  four  months,  and  West  at 
^ight  moutLs.  Pepper  reports  "  cancer"  in  an  infant  eight  weeks 
aid,  Gross  "scirrhus  cancer"  in  a  male  colored  infant  aged  three 
jQouths,  Gee  "alveolar  sarcoma"  at  four  months,  Grouse  "enceph- 
doid  cancer"  at  five  months,  Balm  "  cancer"  at  six  months,  Olli- 
?ier  "  encephaloid  cancer"  at  eighteen  mouths,  Weichaelbaum 
'malignant  adenoma"  at  tii'enty  months,  Henoch  "medullary  sar- 
!oma"  at  two  and  a  half  years,  Wolff  "encephaloid  cancer"  at  three 
.'ears,  Tooth  "diffuHe  lymphoHjircomii"  at  five  yeai's,  Leichtenstern 
'cancer"  at  seven  years,  Kottmtmn  "cancer"  at  nine  years,  Des- 
':hamps  "  encephaloid  cancer"  at  eleven  years,  Pye-Suiith  and  Birclt- 
3irsclifeld  ** cancer"  at  twelve  years,  Roberts  "medullary  warcoma" 
it  twelve  y^ars,  Lewis  "encephaloid  cancer"  »it  thirteen  years,  and 
3enscheu  " telangiectasic  cystic  cancer"  at  foniieen  \ecirB. 

In  a  girl  of  eleven,  Kouig  succeaafulh'  excised  an  enormous  multi- 
ocuhir  cystic  tumor  of  the  liver  that  contained  over  three  litres  of 
iuid.     The  cysts  were  lined  with  cylindricfd  epithelium. 

Israel  extirpated  a  telungiectawic  surcoma,  weighing  1,2*25  gm. 
;2jV  lbs.),  in  the  case  of  &  girl  of  fifteen.  She  died  one  hundred  and 
en  days  later,  with  metastases  in  the  right  mamma,  the  lungs,  liver, 
kud  dorsal  spine. 

The  Spleen. 

"When  we  consider  the  great  functional  activity  of  the  spleen,  its 
ibundant  blood-supply,  and  the  unusually  large  proportion  of  its 
lellular  elements,  we  cannot  liel[i  being  surprised  that  itso  very  seldom 
iriginates  any  form  of  neoplasin,  malignant  or  otlierwise.  This 
mmunity  extends  also,  to  a  certain  extent,  to  secondary  neoplasuLs; 
or  although  tlie  sjtleen  is  just  as  much  exposed  as  the  liver  to  the 
ncidence  of  malignant  diftseTiiiuatiou,  yet  it  very  nincli  less  frequently 
iriginates  secondary  now  ffirmations.  It  seems  not  unreasonable  to 
luppose  that  this  comitarative  immunity  of  the  sjilecn  is  in  some  way 
'onne^ted  with  its  functional  aftivitv,  which  eualiles  it  to  destroy  and 
nake  away  with  cells  manifesting  malignant   ]>roiierties,  whether 
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these  are  derived  frnm  its  owti  constitiieiits  or  tiiose  of  other 
parts. 

This  leads  me  to  recommend  the  trial  of  splenic  extract  u  a 
remedy  for  malignant  tumors. 

I  can  cite  the  following  examples  of  malignant  splenic  di»- 
eaae  in  orirl.v  life.  CoUier  in  a  child  six  years  old  found  apecdiai 
tumor  of  this  kind  which  Picou  and  Ramoud  think  arose  from  pan- 
creatic "  rests/'  such  as  they  have  shown  to  exist  in  this  organ  ilia 
three  mouths'  human  embryo,  and  to  which  they  ascribe  the  origin 
of  a  cjise  of  primary  malignant  disease  of  the  spleen  investi^'ated  bj 
them .  Gaucher  had  previously  reported  a  si  milar  c^se.  To  this  c*te- 
gory  probably  belongs  the  multilocular  cystic  tnmor  for  which  Thorn- 
ton extirpated  the  spleen  of  a  young  woman,  aged  nineteeD  yejiw, 
Notta's  case  of  " cancer"  of  the  spleen  in  a  young  infant  may  abw'l* 
mentioned  here.  We  must  also  remember  that  cysts  may  arise  in 
the  sjiU-en  from  included  setinestratious  of  the  peritoneal  epithelium. 
(»f  which  Ribbert  h.-is  descrilicd  an  interesting  case;  and  from  " rests" 
of  the  iutt'stiual  mucosa. 

Pean  and  Mrigdelain  hare  met  with  a  large  cyst  in  the  spleen  that 
coniiined  three  litres  of  seroiw  fluid ;  the  patient  was  a  wonisn  of 
twenty,  and  symptoms  of  the  tumor  had  l:)een  noticed  for  two  yeare. 

Cysts  with  blood-stained  contents  have  been  rei>orted  by  Miirenoo 
and  Fcrt'ol,  Barcclli,  and  others.  Langhans  has  deRcriV)ed  a  case  of 
cavernous  angioma ;  Besuier  one  of  myxo-fibro-chondroma;  and  An- 
dral  a  congenital  cyst,  jirobably  derived  from  a  "  rest"  of  the  intea- 
ttual  mucosa. 

Pancreas. 

Malignant  disease  of  the  pancreas  is  decidedly  rare,  and  it  is  much 
rarer  still  to  meet  with  such  affet^tions  in  early  life.  However,  in- 
stances of  cnugHiiital  malignant  disease — so-called  "  cancer"— ha^e 
been  reported  by  Arnozau  and  Rokitausky,  and  Kiihu  has  met  with 
*  cancer*'  iu  a  tuft-yt-ar-ukl  infant.  Litten  has  described  an  en^''" 
TiKHis  Harcoiuiitniis  tnmtiriliat  arose  from  the  pancreas  of  a  maleiul*''^ 
four  years  uLl,  ;unl  tliniKeminated  in  the  retroperitoneal  lymph  glaiwls* 
kidneys,  meseutory,  and  intestines.  The  author  claims  that  ihisw 
the  first  case  »if  H:ti'c-t<nia  of  the  pancreas  ever  recorded  as  sich. 
Isr.iel  lutsfiiuud  "cancer"  at  thirteen  years  and  Battersby  at  fourteen 
years.  According  to  my  ideas  the  carcinomatous  nature  of  the  tli^ 
ease  has  Jiot  beau  clearly  established  iu  any  of  the  foregoing  cased. 
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The  Testis. 

The  malignant  neoplasms  (»f  the  teatis,  eapeciafly  those  of  early  life, 
(flue  remarkable  for  the  great  fre^iueucy  with  which  heterotopic  struc- 
ivres — fluch  aa  cartilage,  bone,  striped  miwcle,  uiiatriped  muaele,  ami 
epithelial  elements,  often  ciliated — are  found  in  them.  If  te&tieiilar 
neoplasms  were  more  thoroughly  examined  than  has  hitherto  been 
CQstomary,  probably  few  would  be  found  free  from  such  admixtures. 
Cartilage  is  more  fi'e<juently  present  in  these  ueoiiluHms  than  in  thiwe  of 
any  other  localit\'.  Choudritication  may  sometimeft  be  iis.sfK'iated 
Brith  Bpindle-eelk'd  elementH.  The  tumors  arine  between  the  epi- 
lidymis  and  the  testis,  in  the  Ticinity  of  the  hilnm.  At  first  they 
xre  circumscrilxjd,  and  by  pressure  indent  adjacent  structures.  It  is 
exactly  in  this  i>osition  that  certain  teratoid  and  "  dermoid"  tumors 
are  met  with,  of  which  some  three  dozen  cstses  have  been  recorded. 
Hiese  contain  all  the  heterotopic  structures  so  often  met  with  in 
CDalignant  testicular  neoj^Iasms.  Hence  tiiere  is  prima-facic  reason 
for  supposing  that  the  latter  originate  in  connection  with  the  former, 
I  believe,  however,  that  this  is  seld'mi  the  case,  for  epidermoidal 
structures  are  very  rarely  met  with  in  malignant  testicuhtr  neoplasms. 

Lovett  and  Councilman  have  reported  the  following  very  remark- 
able instance  of  malignant  testicular  teratoma : 

An  infant,  three  weeks  oltl,  had  a  large,  smtioth,  ovoid  tumor,  eight 
^hes  in  circumference,  connected  with  the  right  testis,  the  cortl  nf 
which  was  thickeueil.  Atbii-tli  thetujin)r  was  hs  large  as  a  hen's  egg. 
Castration  was  jwrformed  and  a  solid  turn*  tr,  rnch  iHing  nnmenms  cysts, 
wa»  removed.  The  solid  substance  consisted  of  round,  spindle-celled, 
myxomatous,  and  fibrous  Htructuros,  enclosing  chomlrifyiug  and  ossi- 
fying areas,  and  striped  muscle  fibres.  Of  the  uuniprous  cywts  some 
were  lined  with  cylindrical  ejjitlicliutn  and  others  with  epidernuudal 
cells;  insurae  of  the  former  tlje  ccIIh  wprei-iliatpd.  Htruc-tures  resem- 
bling  rudimentary  embry(.>uic  eye  i^euit-uts,  with  pignientedc  ells,  etc., 
were  also  discovered.  The  i-hiKl  socm  r<H'oviMcd  frmn  the  ei]'<'cts  of  the 
operation  and  he  renwiined  free  from  local  r<'rnrreiu-e;  but  srvcu  months 
after  the  ojieration  a  large  soft  tumor  lm<l  fcirnied  over  the  i-i^ht  parietal 
region.  An  attera|jt  was  made  to  rninove  this,  but  it  wnn  only  par- 
tiallj  Buccesfifnl  as  the  underlying  bone  was  infiltrated.  lla[iid  re- 
currence set  in,  and  a  tumor  hirger  than  the  child's  bead  so«m 
formed.  Cachexia  supervened,  and  tljc  patioiit  died  exhausted  tluree 
months  later.  The  enormous  mass  of  the  tumor  alu]ost  completely 
covered  the  top  of  the  head.  It  appeared  to  have  started  from  the 
dura  mater.  Although  the  brain  limi  bcpu  com  | tressed,  no  symptoms 
were  noticed  during  life.  Except  that  it  was  of  a  more  medullary 
nature,  this  tumor — in  its  gross  and  niiirosL-opicnl  characters — re- 
Benbled  the  primary  testicular  tumor-.     It  contained  uumt^rous  cysts, 
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embedded  in  sarcomatous  stroma,  containing  cartilage,  bone,  striped 
muscle,  etc.  The  cysts  were  of  tlie  mucosal  and  epidermoid&l  types. 
Id  addition  to  tlie  structures  fouud  in  the  pmnary  tmacir,  it  ooabiiDe<l 
large  quautitios  of  gliomatous  tissue,  which  maj  haTB  been  denved 
from  similar  elementa  unnoticed  in  the  primarr  tmnor,  or  from  tLe 
"  retiual-like  mass"  that  was  uot^  in  cormection  vith  the  ocular 
rudiments.  Fi.>r  these  reasons  I  rei^ard  the  w^iwiJilj  twnor  as  • 
derivative  of  the  primary  one,  a  detached  portion  of  whieh  was  prob- 
ably carried  to  the  head  in  the  form  of  an  embotos.  I  am  especuU; 
led  to  this  conclusion  by  studying  such  cases  as  Montgomerr's,  b 
which  a  mali^ant  iutraabdominal  teratoid  tumor  resulted  in  tLe  for- 
mation of  similar  complex  teratoid  growths  in  rarions  parts  of  tlie 
body. 

It  seems  probable  that  most  malignant  teeticalar  neoplaBms  oiigi- 
nate  in  connection  with  local  developmental  irregolazities  momg  tt 
a  later  j>eriod  than  those  which  cause  fcetal  inclusions.  Manj  or- 
cumstanccs  point  to  al>errant  elements,  connected  with  •rests"  of 
the  Wolffian  body,  as  the  germs  whence  most  tumors  of  thi&  kibil 
arise.  It  is  believed  that  the  junction  between  the  Wolffian  tnbdes 
and  the  tubuli  seminiferi  is  brought  about  by  the  forward  growth  of 
the  Wolffian  tubules  into  the  hilmn.  At  this  stage  fragments  of  tlie 
atljaceut  jirotovertebral  matrix,  etc.,  may  readily  bo  dislocated,  tod 
so  become  eral^eilded  in  the  evolving  organ,  where  they  constitute  the 
"rests"  above  mentioned.  The  diflference  between  ovarian  and t»- 
ticular  development  in  this  resi>ect  may  be  the  reason  why  theae 
heterotopic  elements  are  absent  from  ovarian  neoplasms;  at  any  rate, 
the  ovaries  are  develojied  in  just  as  close  proximity  to  the  protoverte- 
bral  matrix  as  the  testes,  and  if  there  were  not  some  special  difference 
in  their  outngeuy,  the  former  would  be  just  as  liable  to  these  heteio- 
topic  inclusions  as  the  latter. 

In  the  malignant  testicular  tumors  of  early  life  sarcomatous  ^ 
ments  usually  pretlominate;   but  sometimes  cjtrtilaginons,  oss©**^' 
rhabdomyt>matou.-(,  leiomyomat<3us,  or  epithelial  elements  are  cl***'^- 
pre^ut.     In  a  congenital  case  seen  by  Wel>er — in  which  carfc^  *r 
largely  pre^lominatetl — the  tumor,  which  at  birth  was  the  size 
pigeon's  egg,  increased  in  fifteen  months  to  the  size  of  a  goose's    ^^ 


Exnmples  iu  whi?h  bone  pretiomiuated  have  been  repoi 
Johnston  and  others.     In  Johnston's  case  the  tumor  was  first  not  '--^ 
when  the  patient  was  three  months  old ;  and  in  addition  to  the  oss^^^ 
i;truttun^s  thei*e  were  numerous  cysts  lined  by  eolnmrnur  ciliated  »' 
theliuni  emlnnlded  in  fibrocellular   stn>ma.     Neumann  has  also 
siTilnnl  an  ossifying  tumor. 

UhalHlonivumatoua  structures  comprised  tlie  bulk  of  the  tumo:  ^ 
lases  n>]>irteti  by  Neuninnn  in  a  child  three  and  one-half  years  <^^ 
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tadhy  Ribbert  in  boya  of  tLirteeu  auj  fourteen.  Ilokitaneky,  Bilt- 
jotb,  Ariiolcl,  ami  otberH  have  publiHlied  Hiuiilar  CiiaeH. 

Glandular  elements  were  eonsincuous  in  cases  recoriled  bj'  Parker 
m  an  infant  three  montlia  old,  by  Hertzberg  and  Butlin  in  cliiklreu 
two  rearH  old,  by  Kebonl  iu  a  boy  of  six,  ete.  Of  fifteen  adeiiowar- 
comata  tabulated  by  Eve  three  were  in  infants.  Suoli  neoplasms  are 
often  erroneously  designated  "  cancer. "  In  a  remarkable  congenital 
case  reported  by  Rogers,  both  testes,  which  hati  not  descended,  were 
fcliQS  affected,  causing  a  large  intraabdominal  tumor,  which  proved  a 
serious  oljetacle  to  delivery. 

Of  51  lualiguaut  testicular  neoplasms  analyzed  by  Curling,  iu  5 
the  disease  began  during  the  first  tfuinquenniad,  and  in  1  between 
Bfteen  and  twenty.  Of  41  testicular  sarcomata  tabulated  by  Butlin,  5 
belong  to  the  first  quinriuenniad,  the  youngest  lieing  eight  months 
old;  4  to  the  second  qiviuc^uonniad,  and  only  1  to  the  third.  These 
tumors  are  often  bilateral;  of  15  cases  in  infants  analyzed  by  Schu- 
bert, both  testes  were  involved  in  3. 

I  have  seen  adenomyxosarcoma  of  the  left  testis  in  a  youth  nine- 
teen and  a  half  years  old,  who  died  with  acute  diHsemiuation  sixteen 
days  after  castration.  Metastatic  ncKlules  were  found  in  the  skin, 
eye,  triceps  muscle,  both  lungs,  liver,  both  kidneys,  jejunum  and 
other  parts  of  the  small  aa  well  as  t*ie  large  intestine,  and  in  the 
r6troi>eritoneal  glands. 

Marchand  has  demonstrated  the  presence  of  suprarenal  "rests" 
in  the  e[udidymis,  but  it  has  not  yet  been  shown  that  turaora  have 
arisen  from  them.  Etlwards  has  reported  sarcoma  of  the  epididymis 
in  a  child  of  fmir,  and  Walsham  myxosarcoma  f>f  the  spermatic  cord 
in  an  infant  aged  thirteen  mouths,  and  in  a  child  four  years  old. 

The  testicular  sarcomata  of  early  life  are  apt  to  jirogress  rapidly, 
to  invade  the  cord  and  adjacent  glands,  and  to  cause  metastases; 
moreover,  they  often  recur  after  removal. 

The  Ovary. 

A  large  proportion  of  the  malignant  neoplasms  of  the  ovary,  which 
Are  nire,  occur  in  infants  and  young  children.  Of  twplve  casps  in 
irhich  tumors  of  this  kind  were  extirpated  Aldiliert  reports  that  six 
were  iu  children  between  the  ages  of  seven  and  nine  years,  and  one 
•hiUl  was  only  four  \ curs  old.  TIiohb  neoirhisniw  ni>*  invariably  sarro- 
natous;  antl  both  ovaries  are  often  affected.  Virchow  has  met  witli 
rongenital  myxosarcoma.  Casea  have  been  recorded  by  Brown  at  nine 
nouths,  Hoffmann  at  twenty-two  months,  Cameron  at  three  and  a  half 
rears,  Marchand  at  four  years,  Croom  and  Lucas  at  seven  years, 
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Leopold,  Chauveau,  aud  Clieuoworth  at  eight  years,  Malins  ai  nine 
years,  Wiiguer  at  ten  years,  Kelly  at  twelve  years,  "Wafjuer  at  tliirteeu 
years,  Spencer  Wella  at  tliirteen  and  tki-ee-quarter  years,  &uith  and 
Leopold  at  fourteen  years,  and  by  Szabo  at  tiiteen  years.  Donnbyi 
found  iiapillomaiouB  cysts  in  tke  ovary  of  a  seTeu-moutW  ficetai 
111  the  cases  recorded  by  Croom,  Lucas,  and  Hoffmann  precoeioil 
seiual  development  was  associated  with  tlie  ovarian  tumors. 

Oyarian  dermoid  cysts  h&ve  often  been  met  with  at  birth,  ia 
infancy,  and  in  childhood;  but  I  am  unt  aware  that  at  such  earW 
ages  nialij^nant  disease  has  l>een  observed  in  connection  with  them. 
Dorau  has,  however,  seen  an  instance  of  this  at  seventeeo  rears, 
Hauke  at  hfteen  years;  and  Jacobseu  and  Jessop  have  re}X)rted  ei- 
amplea  ai  thirteen. 

Sever^il  examples  of  alleged  "  cancer"  of  the  ovaries  in  infancy  wd 
childhood  have  liet^n  jinbliiihed;  but  so  little  that  is  reliable  h  kuown 
of  ovarian  cauc^r  that  I  ht^sitate  to  iU'cept  them  iis  such.  In  tumors 
of  this  kind  ghiudular  structures  and  consequently  cysts  j>redomiiiate. 
Cases  of  this  kind  have  been  rf»ported  by  Meugershansen,  Leoidd, 
Gussenbauer,  Krukeuberg  t*dl  at  eight  years),  Guttmami  (at  fourUtii 
and  a  Imlf),  Dorau  (at fifteen),  Kahlden,  and  Hennig.  Some  mahgmnt 
ovaritiu  tumorHi  probably  arise  from  Hujieruumerary  ovarian  stnK'- 
tures,  which  are  fairly  common  in  the  vicinity  of  the  ovary.  It  is 
noteworthy  that  these  ovarian  neoplasms,  uulike  their  congeners  of 
the  testis,  hardly  ever  contain  heterotopic  structures  such  as  cartilage 
aud  fitriped  muscle — at  least,  I  know  of  no  re«eut  instance  in  vliK^l^ 
their  presence  has  been  demonstrated. 

Such  structures  are  common  in  ovarian,  teratoid,  and  dermoiil 
tumorn;  hence  it  imiy  1>6  inferred  that  sarcomata  of  the  ovmy,  lite 
their  testicular  congeners,  seldom  arise  ia  connection  with  defects t^»i 
this  kind.  Undoubted  instances  of  the  origiuatiou  of  malignant  dis- 
eawo  fi'mm  teratoid  aud  dermoid  tumoi*s  other  than  those  alnne  men- 
tioned have,  however,  been  rejiorted. 

In  iiu  androgynous  feuiale  of  sixteen,  Virchow  aud  Litten  found  ft 
malignant  t<'ratoid  evHtoma  of  tlie  right  ovary,  with  bilateral  cy stir 
liydrocele  of  the  7)rocessu8  vaginalis.  The  tumor  was  multilocuhr, 
and  included  several  email  dermoid  cysts.  Its  stroma  coutunw 
int'dullntt'd  nerve  fibres,  uustriijetl  muscle  elements,  and  hyaline  car- 
tilage, in  addition  to  round-celled  sarcomatous,  myxomatous,  an" 
librouB  structures.  The  secondary  growths  in  the  liver  eonsistwi  "' 
a  tn\  xosarcomatou-s  matrix,  in  which  were  embedded  numerous  wie- 
nomatous  cysts,  just  like  those  met  with  in  the  primary  tumor. 
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The  Uterus. 

In  early  life  th©  ntems,  like  tiie  mamma,  is  very  seldom  attacked 
by  rtuy  form  of  malignant  disease.  This  reliitive  immunity,  which 
coDtraatB  ao  m^irkedly  with  their  subsequent  proclivity  to  diseaseR  of 
this  type,  is  pmbably  due  to  the  rudimentary  condition  of  these 
orpus  at  birtli  and  dnrin^i;  infancy;  for  it  must  be  remembered  that 
tha  eeseutial  features  of  their  anatomy  are  almost  entirely  of  post- 
embryonic  origin. 

Although  no  esLample  of  congenital  malignant  disease  of  the  uterus 
has  hitherto  been  recorded,  it  is  proljablo  tlmt  moat  infantile  forms  of 
the  diseaHO  are  of  bias togenic  origin.  Of  seventy-three  uterine  sar- 
comata tabulated  liy  Gusserow,  four  originatf'd  uuder  the  age  of  twenty 
jeeurs.  Moat  cases  of  this  kind  present  as  polypoid  tumors  springing 
from  the  inferior  segment  of  the  uterus ;  they  are  usually  multiiile 
ah  inifio,  and  they  are  often  accompanied  by  pol.ypoid  excrescences 
of  the  adjacent  mucosa.  Not  infrequently  they  contain  various 
heterotopic  elements,  sucli  fis  striped  muHcle  tissuej  epitlielial  islets, 
^tc.  In  these  and  in  other  respects  they  much  resemble  the  aualo- 
poiis  growths  met  with  in  the  vagina  of  children  •  and,  jls  a  matter  of 
fact,  both  organs  are  occasionally  thus  affected  as  well  as  the  urethra 
toll  bladder.  It  is  probable  that  these  neoplasms  arise  from  aber- 
J^ut  cellular  elements  displaced  from  their  normal  connections  dur- 
ing the  development  of  tlie  part.  As  a  nilo  they  recur  ra[)idly  after 
tiemoval  and  are  highly  malignant.  Clay  was  one  of  the  tirst  British 
surgeons,  who  specially  called  attention  to  this  type  of  disease. 

In  C.  T.  8mith's  case,  a  child  three  and  three-quarter  years  old 
lad  a  tunmr  of  thia  kind,  of  eight  moutlis"  duration,  which  projected 
tito  the  vagina.  It  recurred  raividly  after  excisinu,  and  two  mouths 
iter  it  was  removed  again.  RecuiTeuce  soon  followed,  and  an  ab- 
oniinal  tumor  then  apij>eared,  which  rapidly  increased.  The  girl  died 
lirty -three  days  after  tiie  last  operation.  At  the  ]iecropsy  the  uIkIo- 
len  was  foujid  distended  hy  a  large  purplish  tumor  connected  with  tlie 
terus.  The  peritoneal  cavity  contained  fluid.  There  was  double 
jonephrosis,  with  acute  ne[(hritis  and  miliary  abaces.sea  of  the  right 
idney.  The  tumor,  wliich  weighed  thirty*ono  ounces,  was  a  round- 
Blle<l  sarcoma  of  liver-like  aspect.  The  mucosa  of  the  uterus  and 
agina  was  thickly  studded  with  small  mucous  jiolypi. 

In  a  ca.se  recently  recorded  liy  Honry  Smith  in  an  infant  one  and 

i  half  years  old  a  tumor  the  size  of  a  walnut  jnesented  at  the  vnlva. 

The  uterus  was  enlarged  to  the  adult  size.     The  tumor  was  connected 

jy  a  pedicle  with  the  cervix  uteri.     The  whole  interior  of  the  uterufl 
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was  thickly  studded  with  polypoid  excrescences,  each  aboat  the  mm 
of  a  pea,  which  looked  just  like  ordinary  mticous  polypi.  Tlie  tumor 
was  cut  away  aud  the  polypi  were  curetted.  ll\^en  last  hejird  of.  one 
year  after  the  operation,  the  pdtieiit  was  well. 

Similar  instances  have  been  rejujrt-ed  by  Famaworth  at  thirteeo 
months,  by  Pick  at  two  yearw,  by  Ahlfehi  at  three  years  and  four 
months,  and  at  various  ages  by  Clay  and  Pick. 

Many  of  the  malignant  tumors  of  infancy  and  early  life  contain 
epithelial  or  paeudoepithelial  elements,  and  this  has  often  led  to  tlieir 
being  called  "  cancer" ;  but  it  is  now  generally  recoRnized  that  all  sncli 
neoplasniH  really  are  sarcomatons.  Several  instances  of  this  kiuil 
have  been  reported  as  occurring  in  the  uterus. 

Ro8eustein*B  patient,  only  two  vearH  old,  came  under  treatmeat 
for  dysuria,  caused  by  an  intraabdominal  tumor,  which  reached  far 
above  the  pubes.  The  inguinal  glands  were  enlarged.  She  died 
■  shortly  afterwards.  At  the  uecroi)sy  a  large  mass  of  new  groirtli  was 
found  in  connection  with  the  fundus  uteri.  There  were  several  nod- 
ules of  similar  growth  on  the  peritoneal  surface  of  the  bladder.  The 
uterine  mucosa  wiis  unaffected,  as  well  as  that  of  the  tuliea  and  v&giHa. 
Both  ovaritis  were  normal.  Histologically,  the  turaor  consisted  of  a 
spindle-celled  stroma,  the  meshes  of  wliich  contained  large,  polymo^ 
phous  epithelioid  ceils.  It  is  de.scril)ed  by  the  author  as  "  carcino- 
sarcoma.'*  This  auomalous  neoplasm  appears  to  me  to  approiiroate 
more  closely  to  angiosarcoma  than  to  any  other  well-recognized  type. 

Similar  cases  have  been  re]joi*ted  by  Laidley  at  two  and  one-half 
years,  aud  by  Barnes  at  nine  and  ten  years  respectively. 

Tiistanees  of  uterine  sarcoma  of  the  ordinary  adult  type  have  be<?ii 
reported  by  Simpson  at  eleven  years,  aud  by  Zweifelat  thirteen  jeare. 

The  Vag-ina, 

The  chief  feature  in  the  neoplastic  pathogeny  of  the  vagina  in  earh 
life  is  the  great  relative  frefpiency  with  which  multiple  polypoid  sw- 
comata  arise  from  its  mucosa.  In  addition  to  their  initial  multiplic- 
ity, tlh^so  tuiiiora  ])reseDt  other  Mi>ecial  features;  they  are  not  uiifre- 
ipiently  congenital,  and  a  considerable  proportion  of  them  coutain 
striped  muscle  fibres.  Other  structures  found  are  leiomyomatoUB  tis- 
sue, irth'ts  of  pjiithelial  cells,  and  tehingiectasic  blood-vessels,  Th^ 
imliciitious  i>oiut  to  their  origin  from  developmental  irregularities- 
It  will  bo  romemlwred  that  the  vagina  is  formetl  bv  the  eoalescenf** 
of  two  pairs  ni  tubes  at  first  widely  separated;  it  is  exceedingly  prol^ 
able  that  during  the  process  of  approximation  and  fusion  fragraents  o» 
muscle  matrix,  detached  from  adjacent  parts,  become  inclilded  in  the 
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develop!  ug  oi^an.  Most  of  these  peculiar  narcomiitous  tumora  prob- 
ably originate  from  dislocated  cells  connected  with  aberrant  seques- 
tmtions  of  tkia  kind.  In  addition  to  the  vagina  the  uteruH,  urethra, 
bladder,  and  vulva  may  be  invtilvfid,  or  either  of  thene  parts  may  be 
separately  aflFected.  Growths  of  this  kind  have  been  met  with  at 
birth  by  Granicher,  Chiari,  Frick,  Schubert,  Demme,  and  others.  An 
excellent  .specimen  of  this  kind  is  jireHPrved  in  the  niuseuia  of  St.  Bar- 
tLolomew's  Hospital,  which  is  thus  described  in  the  catalogue:  "A 
large  cluster  of  polypoid  growths  removed  from  the  walls  of  the  va- 
gina and  from  the  nyraphro  of  a  child.  They  were  of  various  sizes 
and  shapes ;  the  largest,  about  three  inches  in  diameter,  was  attached 
to  the  u[^pe^  wall  of  the  vagiua.  They  were  soft  and  whitish,  some 
being  gelatiuoid  and  pellucid.  Histological  examination  revealed 
fibrocellular  connective  tissue." 

Growths  of  this  kind  are  commonest  in  early  infancy.  Hauser 
hns  met  with  an  instanci'  in  a  child  six  weeks  old,  Heckford  at  two 
months,  Frick  at  seven  months,  Schuchardt  and  Koliako  at  one  year; 
lit  rather  more  advanced  ages  cases  have  been  re{)orted  by  Kiimer, 
Marsh,  D'Arcy  Power,  Lewis  Marshall,  Siinger,  Soltmanu,  Pick, 
Miinz,  Ahlfeld,  and  others.  Derame  has  seen  a  case  at  seven  years, 
and  Kaachewarowa-Ruduewa  one  at  fifteen  years ;  but  most  cases  are 
met  with  in  children  under  five  years.  The  disease  may  be  limited  to 
the  vulva,  as  in  cases  reitorted  by  Thomas,  Volkmann,  and  Chauveau. 

I'hauveau's  patient  was  five  ,^eara  old  when  the  growths  were  first 
extirpated.  There  was  marked  recurrfuce  six  vvepks  later;  within  a 
short  time  two  further  recurrences  took  place;  the  tumtirs  were  ex- 
tiri>ated,  but  the  disease  soon  returned  and  caused  death.  Only  the 
vulva  was  involved.  The  disease  was  a  spimlle-celled  fibrosarcoma, 
with  epithelial  islets  eraliHodded  in  the  sarcomatous  stroma.  There 
were  secondary  growths  in  the  iliac  and  mesenteric  glands,  as  well  a.s 
in  the  liver. and  kidney. 

Cases  of  so-called  '"epithelioma"  of  the  iutroitus  by  Lelit^rt  and 
Guersant  in  iufauts  r.nly  three  and  one-half  years  old,  and  by  Johau- 
novsky  at  nine  \  ears,  evidently  l>eloug  here. 

The  prognosis  of  thesp  early-life  vaginal  sarcomata  is  gt^nerally 
bail;  the  disease  is  prone  tu  spread  to  adjacent  partw,  interfering  with 
the  outflow  of  urine,  and  ho  causing  reual  fiJinpUcationw,  wliirh  are 
oiten  fatal.  Lymph-gland  di.sseminatiou  and  meta.sta.ses  are  rare; 
"but  recurrence  after  removal  i."^  of  great  freijuency.  In  a  few  cases 
the  disease  has  been  cured  by  early  and  thorough  operation. 
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Tbe  Bladder 
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In  this  organ  sareomatoiiH  tumora  are  occasionally  met  with  in 
rly  life.  The  disease  usiuilly  asHumea  tlie  p<)ly|>oid  form,  and 
iltiple  tumoi's  are  often  encountered ;  or  a  polypoid  conditionof  tlie 
icoaa  accompanieH  the  Httrcomatona  tumor.  The  e«»uditinu  is  anal- 
OU9  to  that  which  so  frequently  oeeurs  in  the  vagiuH,  aud  uo  (louW 
I  ori^du  is  connected  with  Himilar  developmental  a!»erration8.  These 
owtha  are  commonest  iu  the  lower  |iart  of  the  bhwlder — that  is  to 
y,  in  the  region  most  iutimately  couuectetl,  developraentallv,  niiL 
B  vagina. 

Of  252  cases  tahulateil  by  Albarran  (y  were  in  children  uuder  tea 
ara  okl.  Of  35  early-lifo  cases  collected  by  Mariage  10  belong  to  ^tT^^^ 
B  Becoud  year,  7  t<ji  the  third,  5  to  the  fourth,  2  to  the  seventli,  1  to 
&  eighth,  1  to  the  ninth,  2  to  the  twelfth,  and  1  to  the  tliirteeutli 
ar.  It  will  thiia  be  seen  that  the  disease  is  commonest  in  earl)' 
taucy.     Of  <i4  cases,  li)  were  males  and  15  females.     Of  these  tumors 

were    earcoitiata,    11  myxomata,  2   myxosarcoraata,  aud  1  w** 
papilloma.     Iu  a  case  by  Guersaut   the   patient  was   twf*nty-t«*' 
snths  old  when  first  seen ;   but  uo  doubt  the  disejise  usually  is  c*^ 
ngenital  origin.     TheBe  tumors  are  far  more  malignant  than  the5 
ually  appear  to  be. 

In  the  Museum  of  the  Royal  Collie  of  Sm-geous  (No.  3693  k)  >    . 
Hpoeiuneii  showiug  sarcoma  of  a  child's  l>la«lder,  which   fnngate-^'^ 
rough  the  \\ouud  laade  for  suprapubic  cystotomy,  and  formed  a  larg^^^ 
5ughy  tumor  of  the  abdominal  wall. 

Dangerous  renal  complicatitms,   hy<lronenhroHis.  etc.,  are  com-"''''''^ 
Duly  caused  l>y  these  growths.     Such  conditioua  t^^ll  against  sue-  "^ 
mixd  removal ;   so  also  does  the  multiplicity  of  the  growtlts  often 
eseut.    Billroth  has,  however,  successfully  removed  a  polypoid  myo- 
rcomattjus  tumor  (eight  by  five  inches)  from  the  bladder  of  a  boy 

twelve  by  means  of  a  suprapubic  incision.     The  lad  apjieared  to 

fjuite  well  a  mmith  later. 

Leiomyomata,  augiomatji,  and  dermoid  formations  are  met  with 
earl\"  life,  but  i>apillomatji  hnrdly  ever. 

The  Prostate. 

Of  9C)  primary  maliguant  tumoi-s  of  the  prostate,  Engelbach  found 
lit'.)  originated  in  early  life — 3  in  the  first  year  and  G  in  the  next 
ae  years. 

Examjiles  li!i\o  been  reported  by  Wiud  at  eight  months,  by  Tor- 
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lens,  Barth,  and  Bree  ai  nine  montba;  bj  Adams,  Busb,  aud  Jolly 
kt  three  yeiirs,  by  Spanton  at  five  years,  by  Wiud  at  five  aud  one-balf 
rears,  by  Barib  at  BeveDteen,  and  by  Couplaud  at  mueteen  years. 

SARCOMATA  OF  ADULT  LIFE. 

The  influenco  of  locality  in  determining  the  genesis,  structure, 
and  ({ualities  of  sarcomata  is  of  sui-h  a  predominant  character  that 
no  study  of  their  life  history  can  be  complete  which  ignores  pre- 
eiisting  structural  peculiarities.  It  is  to  such  influences  that  the 
widely  differing  morphological  aud  l)iologicHl  projierties  mauifented 
by  the  narcomata  of  different  k>calitieH  must  l»e  a.scribed.  CouHidora- 
tiona  of  this  kind  fire  often  of  more  importance  for  prognosis  than 
mere  details  of  histological  Htructure.  Unfortunately,  tliG  natural 
historj'  of  the  disease,  as  it  affects  the  different  localities,  has  for  the 
motit  imrt  yet  to  be  ^Titten. 

Tlie  Bones. 

The  Superior  IVIaxilia. 

Sarcomata  arise  more  frequently  from  the  superior  maxilla  than 
o'oni  any  other  part  of  the  body  ;   yet  no  comprehensive  study  of  the 
^sease  has  ever  been  made.     The  followiug  account  is  based  on  i>er- 
®^*iial  study  oi  twenty-three  cases.     lu  a  complex  .structure  like  the 
*^Hperinr  maxilla,  it  is  a  matter  of  tlie  first  importaiu'e  ti>  determine 
*ho  matrix,  whence  tbe  disease  takes  origin.     Besides  the  bone  aud 
lt«j  periosteum,  we  have  to  consider  the  antrum  aud  its  lining  meni- 
'^i"ane,  as  well  the  alveolar  procesB  aud  the  tooth  fcillicl<'H.     Most 
•iiaxillary  sarcomata  arise  in  connection  with  the  antrum  iuto  which 
they  project.     The  periosteum  i.s  their  commonest  matrix;    but  cases 
filso  arise  from  the  mucosa.     Of  eleven  sarcomata  of  the  antrum  I  was 
^bl©  to  determine  that  three  arose  from  the  vicinity  of  the  dputal  alve- 
<^»li.      In  the  i)eriosteal  sarcomata  small,  round,  and  s]tiuille  ci'lls  ]>re- 
dominate;  and  there  is  generally  more  or  less  fibrillation,  with  occa- 
sionally ossification  or  even  chnndrificatiou.     It  is  rare  li>r  myeloid 
<iell3  to  pred*)minate,  cxco|)t  in  tumors  springing  from  the  alveolus. 
In  the  mucosal  sarcomata,  myxomatous  tissue  and  glandular  elements 
^re  met  with.     Sarcomata  also  arise  from  the  nasal  process^  chiefly 
Jyoiii  the  periostoum  of  its  deep  asiiect;   of  nineteiii  maxillary  sar* 
comata  examinod  by  mo  four  had  this  origin*     In  these  f<a'ins  spindle 
oells  predominate,  and  myeloid  cells  are  fairly  common.     IMasillary 
sarcomata  hardly  ever  originate  from  the  facial  or  exterual  surface  of 
"the  bone. 
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Next  to  the  antrum,  the  alveolar  process — in  the  vicinitv  of  th 
tooth  follicles — ia  the  commonest  seat  of  the  tliseaae.  The  tumore 
project  estemalh',  by  the  teeth,  on  the  jfiinis,  where  they  are  coiu- 
monly  known  as  "  epulis."  Similar  tiimora  also  arise  from  tlie  vicin- 
ity of  the  crusta  peti-osa  of  the  teeth. 

From  the  clinical  standpoint  it  is  convenient  to  describe  tbese 
epulis  tumors  apart  from  other  maxillary  sarcomata,  although  ttey 
differ  from  them  only  iu  respect  to  their  point  of  origin.  Tliey  gien- 
erally  make  their  first  appearance  as  firm,  smooth,  elastic  swellingg 
on  the  alveolar  margiu,  beneath  the  gum,  between  the  uecka  of  two 
eontignous  teeth.  They  are  firmly  attached  to  the  subjacent  parts, 
and  they  seldom  exceed  a  walnut  in  size.  Their  attachment  ia  mufli 
mcjre  deeply  seated  than  might  at  first  sight  be  8Upi>08ed,  for  tliej- 
almost  invariably  arise  from  the  bony  septum  between  t^'o  alveoli. 
Most  tumors  of  this  kind  are  of  periosteal  origin;  but  not  a  few  origi- 
nate directly  from  the  alveolar  bone,  which  they  may  interijenetrate 
and  expand.  Thoy  consist  of  firm,  fleshy-looking  substance,  in  which 
fibro-spindle-celled  tissue  generally  predominates,  tiigether  with  a 
considerable  cjuautity  of  myeloid  elements ;  aod  they  are  often  |Jiir- 
tially  ossified.  Such  ossification  may  lie  continuous  or  diacontinatms. 
Exceptionally  epulis  may  ossify  so  completely  as  to  be  hardly  distiu- 
guishable  from  exostosis.  Completely  detached  tumors  (pamalveii- 
lar)  are  occasionally  met  with.  Butlin  describes  a  case  of  this  kiutlj 
and  similar  tumors  have  been  described  by  others. 

It  is  probable  that  most  of  these  epulis  tumors  arise  from  "resta 
of  the  alvenlfir  margin,  detached  during  the  process  of  developuifnt- 
Sometimes  tlie  disease  is  obviously  connected  with  defective  deutalevr*- 
lution.  It  accords  with  this  that  epulis  may  be  multiple  nh  with  and 
congenital,  while  a  considerable  number  of  cases  have  been  report*^' 
in  early  infancy.  Most  cases,  however,  appear  during  the  third  mJ 
fourth  (piinquenniads,  but  a  goodly  nuralwr  also  occur  at  more  ad- 
vanced ages.  Both  sexes  are  about  etpially  liable.  Left  to  iteeli 
epulis  usually  ru]is  a  very  chronic  course. 

There  is  a  softer  form  of  the  disease  in  which  cellular  elements  c« 
the  spiudle  and  myeloid  kinds  predominate,  which  progresses  moi* 
rupitlly  than  the  ordinary  fibnnis  form,  and  attaiDS  a  larger  size,  de- 
stroying ailjacent  ]iarts  by  "pressure  atrophy."  Such  tumors,  1)*ib^ 
very  vascular  and  easily  eroded,  are  apt  to  bleed.  Like  other  myeloid 
sarcomata,  these  fonus  are  very  prone  to  recur  locally,  but  they  *?■ 
pear  seldom,  if  ever,  to  cause  metastases. 

Sarcomata  arising  from  other  parts  of  the  maxilla  belong  to  a  lat^^ 
period  of  life,  very  few  cases  being  met  with  under  twenty.  Of  1^ 
such  tumors  under  my  observation  the  earliest  age  at  which  thp  di'^' 
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ease  was  first  noticed  was  17.4  years,  the  latest  77.5  years,  and  the 
mean  age  46.3  years.  The  numbers  for  each  qaiuquenuial  period 
were  as  follows : 

Prom  15  to  20  years ia  S  cases. 

"  SO  "  25  "  "3     " 

"  25  "  80  **  **  1  case. 

"  35"  40  "  "3  caaca. 

"  40-46  "  "3     " 

"  50"  55  -  «4     •* 

"  55  "60  "  "  lease. 

"  80  "  65  "  "3  caaca. 

"  05  "  70  "  "1  case. 

••  70  "  75  '•  "I     " 

"  75  "  80  "  "1     " 

These  tumors  progress  rapidly,  and  left  to  themaelves  they  gener- 
ally end  fatally  within  a  year  or  two.  Chronic  casen  of  more  than 
five  years'  duration  are  comparatively  rare.  Of  20  patients  coming 
Under  treatment,  the  duration  of  the  disease  had  been  as  follows : 

from  1  to   €  montlia in  7  cases. 

"     6  "  IS      "      "6     " 

"     1  "     3  years   "  8     " 

"     8  <»     3       "       "2     ** 

10  years "  1  case. 

18     - "   1     " 

Most  of  these  tumors  were  mixed-celled  fibrosarcomata,  in  which 
i^nud  and  spindle-celled  elements  predominated.  In  the  oase  of  ten 
[rears'  duration  the  tumor  was  an  os-sif^  iiig  spindle-celled  sarcoma; 
uid  in  the  ease  of  eighteen  years'  duration  a  mise<l-celled  perioKteal 
larcoma  of  the  naHal  iirocess. 

Of  8  cases  that  ended  fatiilly  under  my  observation,  the  longest 
luratiqn  of  the  disease  waw  38.7  months,  the  whorteHt  5.7  months,  and 
iie  average  duration  13  months. 

The  adjacent  lymph  glands  are  more  frequently  infiltrated  than 
in  moat  varieties  of  sarcoma.  Of  seventeen  iiriraary  eases  this  was 
aoticeable  in  seven ;  the  glands  first  oliviouHly  involved  are  UHiially 
those  below  and  in  front  of  the  root  of  the  zygoma,  and  also  thn.se 
below  the  ear.  Maxillary  sarcoma  is  very  proue  to  recur  locally, 
even  after  repeated  operations.  A  noticeable  feature  alwiiit  them  is 
that  they  seldom  originate  metastases.  Of  eight  necropsies  in  ray 
list,  none  presented  metastases,  although  in  four  the  lymph  glands  of 
the  neck  were  infiltrated. 

Most  of  those  in  whom  the  disease  ran  its  natural  course  died  of 
asthenia,  one  case  being  complicated  by  intracranial  extension. 

Maxillary  sarcomata  are  of  more  fref|uent  occurrence  than  max- 
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illary  careinomata ;  of  7,297  carcinomata,  70  were  of  the  maiilJa, 
whereas  of  1,081  sarcomata  102  were  of  the  maxilla.  As  a  coutribn- 
tion  to  the  natural  history  of  the  diaease  I  have  collected  the  foUosr- 
iug  data: 

Civil  State. — Of  15  woraeu,  6  were  married,  4  widowed,  and  5 
were  siugle.     Of  7  men,  6  were  married  and  1  was  single. 

Ocrupafion. — Of  (>  married  women  there  were  housewives  5,  lauu- 
dresa  1,  of  4  widows  there  were  houseworkers  2,  shoe-fact<^>ry  baadl, 
nurse  1,  of  5  single  wonjen  there  were  servants  3,  charwoman  1,  needle- 
worker  1 .  Of  C  out  of  the  7  men  there  was  one  each  tailtjr,  clerk, 
cabinetmakfr^r,  music  teacher,  steamship  ofiicer,  and  stonecutter. 

Pre(f)i(f.)ti-if,  etc. — ^Tlie  married  women  were  all  fertile,  and  averaged 
5.4  childrou  each.  Of  the  cases  in  which  imiuiries  were  made,  id  alt 
the  catamenia  luvd  been  refj;ular,  the  average  at  cessation  being  fifty 
years. 

Previous  htjunj  or  Disease  of  the  Part. — Of  20  cases,  in  2thedi8- 
ease  was  attributed  by  tbe  patient  to  previous  contusion ;  and  ia  2 
other  cases  to  dental  caries.  In  the  other  15  cases  there  was  no  his- 
tory of  any  previous  injury  or  disease  of  the  i>art, 

PrevioHS  Health. — Of  15  cases,  the  previous  health  had  lieengond 
iu  12  (with  no  serious  illness  since  youth),  and  bad  in  2.  There  waa 
distinct  ovidcuco  of  sy[)hilia  iu  3  cases. 

Famihj  Hinfm-ij. — Of  15  families  there  was  history  of  ranrfr  in2;  iJi 

I  the  patient's  innther  died,  aged  forty -seven,  of  cancer  of  the  ntenis; 
iu  the  otlier  the  patient's  paternal  grandfather  died  of  "cancer  of  tli<> 
face,"  and  a  daughter  of  his  died,  aged  forty -two,  of  cancer  of  the 
breaHt.  Of  15  familips  there  was  no  history  of  non-mnJignfnni  hmvf*- 
Of  14  families,  iu  5  one  nr  more  members  had  died  of  phthisis.  OflH 
families  there  was  history  of  insanity  in  2;  in  both  of  those  families 
then*  was  liistory  i>f  phthisis  as  well. 

Of  l^J  i>rimar\  cases  the  tjcHenil  condition  of  the  patient  when  first 
seen  was  as  folltnvs:   Well-nourished  11,  pale  and  emaciated  2.    Of 

II  ]>aticnts  7  wi'T*''  fif  dark  and  4  of  fair  complexion. 

Of  8  nrcnt/tsit'j^  the  fallowing  morbid  conditions  were  found:  E^' 
tremo  emaciaticiu  iu  0.  There  were  ohl  pleural  adhesion.«i  iu  6  cases, 
with  olisoletf*  tubcrclo  a.H  well  in  4;  bronchopneumonia  with  pleorisy 
in  1  casp;  eiiii>hysema  and  congestion  in  2  cases;  hypostatic  cong^j*- 
tinji  iu  1  case.  In  not  a  single  ease  were  the  lungs  normal.  Hyp*^ 
trn]>liy  (if  thf  Ipft  vt'iitiiclo  of  the  heart  was  found  in2  cases ;  thickeaing 
f)f  th<'  auriruhnT'iitrirnlar  valves,  1  case;  mitral  stenosis,  1  case;  great 
excess  df  cxtoniul  fat,  1  case;  atheroma  of  the  aortic  arch,  1  case;  tbe 
hoart  was  nrtrmnl  i'l  ;)  cases,  Hydatid  cyst.^  of  the  liver  existwi  iu2 
cases;  the  liver  wiw  fatty  in  2  cases;  congested,  2  cajses;  gall-utouaJ, 
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2  cases;  irregular  capsular  thickeuiug,  1  case;  large  aud  smooth,  1 
case;  small  cvst  in  right  lolje  in  1  case;  normal  in  1  case.  There 
vrere  fibroid  patches  and  thickening  of  the  capsule  of  the  si^leou  in 
1  case;  the  organ  was  pale  and  soft  in  1  case;  normal  iu  G  cases. 
Chronic  interstitial  nephritis  waa  found  iu  2  cases  (one  kidnev  hav- 
ing a  double  pelvis) ;  the  gland  was  normal  in  (J  caaea,  Tlie  lirain 
vfAS  normal  iu  the  two  cases  examined.  Of  5  females  there  were 
uterine  myomata  in  2  cases. 

The  Interior  Maxilla. 

Many  sarcomata  arise  from  this  bone,  although  not  so  many  as 
from  the  superior  maxilla.  The  alveolar  process  is  tLeir  favorite 
seat,  and  next  to  that  the  vicinity  of  tlie  angle.  Most  of  these  tumors 
are  of  periosteal  origin,  but  a  few  originate  within  the  bone.  Mixod 
forms,  in  which  spindle  and  round  cells  predominate,  are  the  com- 
monest, except  in  the  alveolar  tumor  in  which  myeloid  elements 
abound,  and  in  those  of  central  origin.  Fibrifying  and  osHifying 
changes  arc  common;  but  chondrification  is  relatively  rare. 

The  tumors  styled  "epulis"  are  of  even  more  frequent  occurrence 
in  the  lower  than  in  the  upper  jaw.  Although  commonest  in  youth, 
a  considerable  number  arise  later  in  life.  In  their  origin,  varieties, 
aud  lifo  history  they  precisely  resemble  the  corresponding  tumors  of 
(lie  upper  Jaw.  The  following  is  an  example  of  the  chronic  fibrous 
form  of  the  disease : 

A  married  wrjman,  aged  fiO,  had  a  firm,  pedunculated,  fleshy- 
looking  tumor,  the  size  of  a  small  bantam'n  ogg,  which  nccupifd  the 
whole  nh-cular  rogion  of  the  left  lower  jaw,  baving  caused  absorption 
of  most  of  the  alveolar  process.  The  tumor  was  connected  l>y  a  narrow 
pedicle  to  the  remains  of  the  edentulous  alveolar  margin  in  the  molar 
region.  It  was  exciHeil  together  with  u  poi-tifm  of  tlie  alveolus,  to 
which  it  was  athiched.  It  consisted  mainly  of  dense  fibrous  tissue, 
the  pedicle  l>ping  ossified.  The  disease  was  fii'st  noticed  fifteen  years 
Qgo,  when  it  presented  as  a  pea-like  nodule,  projecting  from  the  gum, 
in  the  vicinity  of  the  stump  of  a  carious  molar  tooth. 

As  an  example  of  the  softer  and  more  malignant  form,  the  follow- 
ing case  is  ty  pical : 

An  unmarried  woman,  aged  26,  a  cook.  On  examination,  a  firm, 
smooth  swelling,  the  size  of  a  hazelnut,  w*is  found  within  the  alveolus 
of  the  left  h)wer  jaw,  in  the  situation  of  the  socket  of  the  sectmd  bi- 
cuspid tooth.  Tlie  alveolus  bulged.  There  was  no  rulargemeut  of 
the  adjacent  lymph  glands.  Eighteen  months  ago  sLe  first  noticed  a 
Hmall  hard  swelling  over  the  external  aspect  of  the  rotit  of  the  stump 
of  the  second  bicuspid  tooth.  The  tumor,  having  attained  the  size 
of  a  hazelnut,  was  cut  ofi",  aud  the  stump  extracted.     Three  mouths 
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later  recurrence  was  noticed.  Suon  afterwards  the  recorrent  dise&se 
was  excised.  This  last  orieratiou  waa  soon  followed  by  a  freeh 
growth,  whence  the  present  tumor  has  developed.  The  adjacent  Ic^tL 
were  extracted,  and  the  turuor  Wiia  removed,  t<7gether  with  a  cuusiJfr- 
able  portion,  of  the  alveolus,  whence  it  grew.  The  tumor  was  ol  sod- 
culeut  whitish  structure,  cousisting  of  Binall,  spindle-celled  elemntti, 
with  a  motlerate  amount  of  fibrous  intercellular  substance,  and  here 
and!  there  calcification  was  in  progress. 

A  still  more  dangerous  form  is  illustrated  by  the  following  cue 
f rom^  the  University  College  Hospital  reports : 

A  girl  of  15  years,  whose  mother  died  of  cancer  of  the  breast,  and 
who  had  lost  a  brother  and  sister  from  "  cancer"  of  the  leg,  CAme  under 
treatment  with  a  slightly  bossy,  pinkish  growth,  which  projected 
from  the  outer  surface  of  the  gum  of  the  left  lower  jaw,  betweeatbe 
bicuspid  and  molar  teeth.  The  submaxillary  lymph  glands  wera  en- 
larged. A  Hwelliug  waa  first  noticed,  about  three  mouths  previoaslj, 
in  the  site  of  the  present  tumor.  There  Wiis  no  history  of  injury  or 
other  ktunvu  cause  for  the  growth.  The  tumor  was  removed  but  re- 
curred four  times,  a  fuugating  mass  quickly  filling  up  the  gapmiule 
by  etivh  operation.  At  hvst  the  entire  half  of  the  Ixme  was  excised, 
together  with  the  tumor,  leaving  only  the  articular  end.  Six  weeks 
later  there  wjw  further  extensive  recurrence,  whence  an  enomifjus 
fuugating  growth  8[)raug,  which  hung  down  on  to  the  chest,  and  at 
the  same  time  both  clieeks  became  infiltrated.  The  girl  died  of  bh- 
theuia,  seveu  moDtha  after  the  first  operation.  The  tumor  consistwi 
of  asofti.sh,  jiiile  juukiah  Hubstjince,  composed  of  closely  packed  larg^ 
round  and  o\nl  cells  in  a  finely  fibrillated  matrix.  It  contained  im- 
merous  thiu-wulled  blood-vessels. 

Most  sarcomata  arising  from  other  parts  of  the  bone  are  of  peri- 
osteal t)rigiiK  Tliey  are  commonest  in  middle-aged  j>ersons.  They 
infiltrate  the  adjacent  parts,  are  very  prone  to  recur,  but  seldom 
cause  metastases.  Occasionally  they  disseminate  in  the  adjacent 
lymph  glands.  Like  their  congeners  of  the  upper  jaw  they  geueraliy 
run  a  rapid  course,  death  resulting  from  asthenia. 

According  to  my  experience  myeloid  tumors  are  rare  in  adults, 
except  in  connection  with  the  alveolus;  they  nm  a  more  cIhtodjc 
course  than  the  periosteal  tnraors. 

The  Long  Bones. 

A  very  largo  mimlmr  of  sarcomata  arise  from  the  long  bones,  th(** 
of  the  upper  extremity  being  much  less  frecjueutly  affected  than  tliosw 
of  tljti  lower.  Of  111  cases  in  my  list,  91  originated  from  thelo'^^'r 
extremity— femur  01,  tibia  19,  and  filaila  11;  and  only  28  from  tbe 
upper — humerus  22,  ulna  3,  and  radius  3.  It  thus  appears  tliat 
the  femur  and  humerus  are  the  bones  most  fretpiently  affectetl,  and 
next  comort  thn  tibia.     Mine  are  coDsecutive  cases  and  consetiuently 
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more  reliable  for  eatablishing  ratios  than  promiscuously  gathered 
cases.  Most  of  the  atatisticu  based  uii  the  latter  coutaiu  more  tibial 
Ujan  humeral  earcomata  (Gros8,  Butlin). 

The  kind  of  tumor  and  its  qualities  are  greatly  influenced  by  the 
locality  whence  it  originates,  and  by  itn  matrix.  Such  considerations 
are  often  of  more  importance  for  proguoais,  even  than  histological 
structure.  Thus  earcomata  of  the  femur  and  humerus  run  a  more 
rapid  and  malignant  course  than  their  congeners  in  the  tibia,  ulna, 
ind  ratlius.  This  appears  to  me  to  be  due  to  the  comparatively  large 
luautity  of  young  cellular  elements  still  cai)able  of  active  growth  and 
levelopment  comprised  in  these  bones. 

Sarcomata  of  the  long  bones  originate  either  from  the  periosteum 
>r  from  the  medulla.  According  to  my  experience  periosteal  tumors 
ire  of  very  much  commoner  occurrence  than  central  ones — at  least 
'our  times  as  common. 

In  the  immediate  vicinity  of  these  bones,  but  completely  detached 
Torn  them,  tumors  are  occasionally  met  with  rosombliug  ]»eriosteal 
sarcomata.  Thes^e  paraost*^al  tumoi"H  are,  no  doubt,  derivod  from 
"  restw"  of  the  periosteum  of  the  adjacent  bone. 

There  are,  however,  many  cases  in  which  it  cannot  certainly  be 
ietermined  whether  the  disease  is  of  periosteal  t>r  medullary  origin, 
and  this  is  especially  the  case  with  tumors  arising  from  the  articular 
extremities  of  bones  in  the  vicinity  ot  joints,  such  as  the  kueo.  lu 
such  localities  the  marrow  is  just  an  much  concerned  as  the  jteriosteum 
in  the  growth  of  the  bone. 

In  the  periosteal  tumors  elongated,  transversely  striated  cells,  just 
like  3'oung  musi-le  fclls,  are  not  iufre<pieutly  met  with.  These  are 
probably  derived  from  rhabdomyomatf  >us  elements,  seipiestrated  from 
the  adjaceut  muscle  matrix  during  embryonic  life,  Thn  frcjuent  pren- 
ence  of  cartilagiutjus  elenients  in  these  tumors  is  of  wimilar  siguifi- 
cance.  Taken  together  with  the  occurreuce  of  paraosteal  tumors, 
these  conditions  indicate  that  the  germs  of  many  perinstwd  sarcomata 
are  of  embryonic  origin.  Surli  tumors  progress  uuire  rapidly  and 
disseminate  more  frequently'  than  their  medullar \'  congeners.  More- 
over, there  are  morphological  differences.  Tlie  ]>eriosteal  tumors  are 
of  firm  te.Kture  and  whitish  or  yellowish,  having  marked  teiideucy  to 
fibrillation,  calcification,  oHnifieation,  and  ch<HKlrification,  whereas 
the  central  tumors  are  com|iaratively  soft  and  rcddisli,  oftru  having 
a  quasi-alveolar  aspect;  and  they  rarely  tJSHify  or  c-hnudiify.  Their 
litructure  tends  to  take  after  that  of  the  medulla— the  youug  red  me- 
dulla— whence  they  originate.  They  are  ,so  ric-li  in  lilood-vessels  that 
they  not  unfreqneutly  pulsate,  and  it  is  tu  auiMiialous  ilevelopmeut  of 
the  blood-vessels  that  the  cysts,  so  often  met  with,  are  due. 
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In  iienostea*  sarcomatji  mixed-celled  forms  predominate,  chiefly 
of  tho  spindle-  aud  rouud-celled  types;  but  nenrly  as  often  eitber 
Bpiudlo  or  rouud  cells  providL  lu  the  central  forma  myeloid  cells 
generally  predominate,  with  some  admixture  of  spindle  or  round  cells. 

Certftiu  itortiona  of  iudividuiil  bouea  are  much  more  prone  to  origi- 
nate sarcomata  thau  nthers.  Tho  lower  eud  of  the  femur,  the  ufii»er 
ends  of  the  tibia  aud  fibula,  the  upper  eud  of  the  liumems,  aLd  the 
lower  ends  of  the  radius  aud  ulna,  theae  are  the  Beats  of  [jredila^tinn. 
This  si)eciul  [jroclivity  of  certain  localities  is  more  pronounced  iutLe 
central  thau  in  the  periosteal  forma,  which  not  unireiiueuth  arise 
from  variona  paita  of  the  diaphysia.  These  tumors  are  coDUBOEegt 
where  j;rowtli  in  most  active. 

Sarcomata  occaaiomdly  originate  in  connection  with  preeiistiiig 
diaeases  of  the  boue,  such  as  multiple  exostosea.  I  have  seen  a  col- 
lier, aged  twenty -four,  subject  to  exostoses  since  birth,  with  awry 
large  cLoudrifying  and  osaifying  sarcoma  of  the  right  iMioininate 
bone,  which  developed  from  one  of  several  exostoses  there  iu  tlie 
course  of  six  months.     Chiari  has  reported  a  similar  caae. 

Periosteal  sarcomata  usually  run  a  rapid  course ;  in  a  relatively 
short  time  large  tumors  are  formed.  They  infiltrate  adjacent  jMirte 
and  tn-ij^iuate  accessory  tumors  there.  In  a  certain  small  proportion 
of  cast\s,  which  varies  for  different  bones,  they  disseminata  im  the 
adjacent  lymph,  glands;  much  more  commonly  they  cause  metasta8«i 
iu  the  Imigs,  liver,  kidneys,  other  bones,  and  elsewhere. 

AVIn'U  ciidy  several  Iwues  are  affected,  I  believe  we  generallv  liave 
to  do  with  multiple  outbreaka  of  the  disease  rather  than  with  ili**- 
seuiiuatiim  from  a  jiriiiiary  focus.  Recurrences  after  extirjiatioii are 
comiiiou.  Thus  i>criosteal  sarcomata  must  be  I'egarded  as  malignant 
aud  dangerous  tumors.  They  are  e<immonest  in  young  adults,  bo^i 
Hexes  Ix'iug  liable,  males  rather  iimre  so  than  females. 

With  regard  to  the  central  tumors,  the  average  age  at  which  tl^J 
ap]>ear  is  higher  thau  that  for  the  periosteal  forma.  They  arecoin- 
ituni  in  youth,  commctnest  uf  all  iu  adult  age;  in  middle  lifeacon- 
aideiiibh^  huuiIht  of  cases  occur,  after  which  they  aro  decideiily  rare. 

Tliey  are  of  rather  more  frequent  occurrence  in  nudes  than  i° 
feiiJjtleM.  TIiH  lower  end  of  the  femur  and  tlie  upper  end  of  the  til'i* 
are  by  far  tho  commonest  seatn  of  myeloid  tumors.  Of  seventy  casM 
tabulat«?d  by  Gross,  no  less  than  thirty-eight  thus  originated. 

They  ])iogress  mucli  more  slowly  thau  the  periosteal  f 
are  far  h  mm   nudigiiaut.     Infiltration  of  ailjacent  pari 
takers  phu'e,  but  rnueh  leHs  frefjuently  thau  in  the  p 
Aect'Hsory  nodules  rarely  develfi]i,  and  it  is  still 
lyuiph  glauds  t<j  be  invaded.     Very  rarely  iudeet 
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cftOBe  metaBtflses,  bat  undoubtedly  this  does  occafiioiiallj  bappeB. 
Becurrences  are  frequent,  especially  after  incomj>let6  operations. 

I  have  elsewhere  called  attention  to  the  occasional  development  of 
iarcomata  at  the  scat  of  fractures,  "callus  sarcomata,"  and  Lave  re- 
erretl  in  general  terms  to  the  influence  of  traumatism  in  the  etiology 
»f  the  disease.  In  narcomata  of  the  long  bones  the  patients  fretitiently 
«si^u  the  disease  ft  >  Sf^ine  form  of  injurv .  The  fact  remains,  however, 
he  bones  most  prone  to  fractures  are  not  tliose  in  Avliirh  sarcomata 
re  commonest.  Tims  of  2,3f)3  consecutive  fr.acturoH  nf  the  hones  of 
lie  lower  extremity,  in  iWI  (males,  74(5;  females,  20(;)  the  tibia  and 
ibala  were  affectetl,  in  311  (males,  245;  females,  i>i\]  the  tibia  alone, 
n  441  the  fibula  alone  (males,  3(52;  females,  79) ;  and  in  (589  the  femur 
males,  445;  females,  244).  Neither  is  the  sex  proportion  of  sarco- 
nata  what  it  Wduld  he,  if  the  disease  were  really  due  to  fractures; 
or  whereas  males  are  only  slightly  more  prono  io  these  tumors  than 
emales,  their  liability  to  fractures  is  more  than  three  times  as  great, 
iz.,  as  1,79H  tf»  51^7.  Again,  mrnst  fractures  t»f  tlie  Ipg  implicate  both 
)ODes,  but  sarcomata  of  the  leg  bones  seldom  arise siniult-fineously  from 
yoih  bones.  Moreover  the  usual  seats  of  fractures — the  lower  parts  of 
heleglionea,  the  shaft  and  u])per  extremity  of  the  femur— are  just  the 
ocalities  where  sarromata  are  least  prone  to  develop.  It  is  evident, 
lierefore,  that  traumata  jjlay  only  a  secondary  role  in  the  causation 
tf  sarcftniata  of  tlio  long  bones. 

Sarcoma  of  the  long  bones  usually  begins  as  a  solitary  tumor,  but 
•ecently  many  instances  have  been  reported  in  whicli  sarcomatous 
umors  have  arisen  independently  in  more  than  a  single  hone.  Ceu- 
ral  tumors  have  siiecial  proclivity  Ut  this  liiiid  of  inulti]>lic!ty.  8uch 
nanifestationa  are  usually  associated  with  certain  forms  of  constitu- 
ional  disease,  causing  debility;  and  esfiecially  with  conditions  in 
vhich  the  stress  of  tlie  nmrbid  jirocess  falls  on  tiie  skeleton,  such  as 
isteitis  deformans,  rheumatoid  arthritis,  osteomalacia,  certain  post- 
luerperal  conditions,  diabetes,  jierniriouH  auiemia,  s.v]>hilis,  etc. 

Paget,  Seegelken,  XaHSf,  Coats,  lIMierry,  and  others  have  ei>ecially 
called  attention  to  these  mauifestations.  The  following  is  an  epitome 
jf  a  remarkable  case  by  Wherri  : 

A  cai'])pnter,  aged  .'j(),  had  two  distinct  fractures  of  the  lower  third 

if  his  right  til>ia  about  tliree  inches  apart,  with  a  roiuulcd  swelling 

between  the  breaks,  tlie  tilnila  being  normal.     He  harl  suft'ered  for 

several  months  previously  witb  a  "rheumatic"  all'ection  of  tlu^  knee, 

l,r**A  months  ago  he  lir(>ko  this  santo  tibia  in  g<'tt)ng  off  a  night 

— al]ijjj;r  l>etwepu  ihe  fractnrn  was  diagnosed  as  a  sarcoma. 

ma  of  arthritis  drformans  were  jiresent.     The 

\,  owing  to  uniform  thickening  of  the  bones  of 

iue  was  unduly  arched  forwards  and  stiff. 
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The  limb  was  amputated  through  the  knee-joint.  When  the  \>&^m 
died  some  time  afterwards,  it  Mas  found  that,  besides  the  tibia,  nearly 
all  the  other  lon^  bones  were  affected  with  sarconiatoas  tumors,  auil 
fiddled  witii  holes  thereby.  There  were  also  many  tumors  of  tlis 
kind  in  the  cnmial  bones,  which  were  enormously  thickened  from 
ofltooporQeii.  In  the  dorsal  spine  the  lesions  of  osteitiH  defonuani 
were  very  marked.  Tlie  sarcomatous  growths,  in  all  places,  seemed 
to  be  of  central  origin,  forming  large  holes  in  the  bones  by  their 
growth-  The  only  evidence  of  dissemination  was  a  secondarv  tumor 
in  the  right  groin. 

The  Breast. 

Sarcoma  of  the  breast  is  a  rather  rare  disease.  The  relatiT»H»" 
bility  of  the  female  breast  to  sarcomatous  growtlis  is  much  below  the 
average  for  the  body  in  general;  9.4  per  cent,  of  the  body  neoplasms 
being  sarcomatous,  whereas  only  3.9  per  cent,  of  female  breast  neo- 
plasms are  of  this  nature.  The  feature  that  more  than  any  other 
especially  attracts  attention  in  connection  with  this  disease  is  tba 
great  rsirity  of  iis  occurrence  as  compared  with  cancer.  Of  i,?^ 
consecutive  nfK>pla8m3  of  the  female  breast  analyzed  by  me,  l,86li,  or 
77-7  per  cent.,  were  cancers;  while  only  94,  or  3.9  j>er  cent.,  were  sar- 
comata. This  shows  the  much  greater  stability  of  the  parablasticu 
compared  with  the  archiblaatic  elements  of  the  gluud. 

The  ^reat  majority  of  mammary  sarcomata  arise  in  the  immediaW 
vioiuity  of  the  small  ducts  (adenosarcomata) ;  only  rarely  do  ther 
originate  elsewhere  (pure  sarcomata).  This  is  tlie  more  remarkable 
when  we  recoDect  the  great  aliundance  of  fibroadi[>ose  tissue  that  gf>« 
t<:)  Tiuilin  up  the  Itrenst,  whicli  elsewhere  is  such  a  favorite  starting- 
point  t  tr  these  growths.  Moreover,  the  mammary  integument  enjoys 
even  in  ore  complete  exem[3tiou  from  sarcoma  than  it  does  from  carri- 
nonia;  fur  with  the  exception  of  a  few  rare  cases  of  melanoma  and 
kf'loid,  I  know  of  hardly  any  other  instances  of  sarcoma  originAhu^' 
from  it.  The  matrix  tissue  of  the  initial  proliferative  changes  nso- 
ally  in.  the  layer  uf  hyaliue  subnitance  immediately  surrounding  th? 
cpiilm'liid  invp.stnient  of  tlm  small  ducts,  which  is  but  a  myxomstow 
nu  idification  of  the  adjacent  connective  tissue,  conswtiug  of  a  net»iort 
of  tlatteueil,  branching,  imcleJited  c<^]1h,  em  1  )ed ded  iu  hyaline  strwin^ 
Owing  to  tlin  intiiuute  genetic  relatinusliip  thus  subsisting  between 
the  morbid  growth  and  the  glandular  structures,  the  latter  are  u.saallT 
involved  in  sjircomatous  iieopla.sms.  This  close  association  of  thf 
disease  with  tlio  glandular  elements  seems  to  indicate  that  it  is  is 
some  way  an  rnitcome  of  functional  al^erration. 

TIki  «i Rest  ion  has  l>een  much  discussed  whether  the  glaDdibr 
strnctiirea  met  with  under  these  circumstances  are  of  neoplastic  on* 
gin,  or  whether  they  are  merely  the  outcome  of  the  mechanical  difr 
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tortioD  of  preexisting  structures.  From  the  fact  tL<T.t  tliey  have  often 
been  found,  several  inches  long,  within  intracystic  growths,  it  Heeiua 
to  me  that  tlieir  ectasic  origin— in  such  cases  at  least— must  be  ad- 
mitted. Nevertheless,  it  seems  certain,  from  conside rations  jiresently 
to  be  mentioned,  that  these  proliferous  glandular  structures  do  not 
form  an  essential  eleniwit  of  the  disease.  The  terra  adenosarcoma, 
given  by  Billroth  to  growths  thus  constituted,  is,  however,  a  got  id 
one,  and  it  ought  to  be  retaineil.  Some  idea  of  the  relative  f  retiuency 
of  the  oecuiTence  of  adenosarcoma  and  pure  sarcoma,  and  of  their 
structural  i)eculiaritie9,  may  be  gathered  from  the  subjoined  analysis 
of  the  3n  ca.ses  com  prised  in  my  list. 

In  21  of  these  eases  the  diseiiso  was  jpriniary,  and  in  9  recurrent. 
Of  the  primary  group,  17  were  adenosarcomata,  and  4  contained  no 
glandular  elenientfl.  Of  the  atleuosarconiata,  iu  10  there  were  cynts 
with  intracystic  growths,  and  in  7  no  cysts  were  obvious  to  the  naked 
eye.  Of  the  cystic  cases,  iu  3  the  sarcomatous  disease  |>re8ente<l  as 
round  and  spindle-<'elled  tissue,  in  2  it  was  round-fuelled,  in  1  rtmnd- 
oelled  and  myxfimatnus,  in  1  spindle-celled,  and  in  3  cases  Oh  exiwt 
characters  were  not  specified.  Of  the  non-cystic  cases,  in  4  spindle 
cells,  in  '2  spindle  and  round  cells,  and  in  1  roimd  cells  alone,  pre- 
dominated. 

It  will  be  gathered  from  this  that  iu  the  cystic  adenosarcomata 
round  ceUa  predominate,  whereas  in  the  non-cystic  forms  Hjundle 
49ells  are  of  more  fre<pieut  occurrence. 

Of  the  4  primary  sarcomata  in  which  no  glandular  elements  were 
found,  2  were  mainly  c<nnposed  of  round  and  spindle  cells,  1  of  round 
cells,  and  1  was  an  alvectlar  sarcoma. 

Of  the  recurrent  group,  in  2  cases  the  neoplasms  contained  gland 

elements,  and  in  7  n(*ne  could  be  found.     Of  the  latter  cases,  in  5  the 

new  growth  was  round-celled,  in  1  Hi>indle-<'eded,  and  iu  1  alveftlar. 

Of  the  ftjrmer  cases,  in  1  the  sarcomatous  tissue  was  round-celled, 

I  iUkd  in  the  other  its  exact  character  was  not  stated. 

All  the  usual  varietiea  of  8arcomatt>u«  disease,  met  with  iu  other 
parts  «»f  t\w  l»od\',  are  also  found  in  the  breast.  Tlie  immense  major- 
ity of  thcs."  Ill  ( jfiliusms  consist  mainly  of  round  or  spindle-celled  struc- 
tures; and,  according  to  my  observations,  it  is  commoner  to  find  a 
mixture  of  these  two  forms  than  either  of  them  separately.  Thus,  of 
19  consecutive  primary  cases,  iu  7  round  and  spindle  cells  predomi- 
nated, in  fi  round  cells  (with  myxomatous  tissue  in  1),  iu  5  spindle 
cells,  and  1  was  so-called  alveolar  sarcoma.  In  the  cases  analyjied  by 
Gross,  spindle-celled  forma  were  by  far  the  most  numerous;  he  esti- 
mates the  iiercentage  i)roportionj3  as — spindle-celled  68,  round-celled 
27,  and  myeloid  5. 
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Adenosabcoma. 

Wliat  givefl  A  certain  poculiiiritv  to  sarcomata  of  the  ftroMliH 
fretiuency  with  which  glanchilar  elements  are  iDCori>oralad  is 
Btructure.     Although  tliis  admixturu  makes  do  essential  (llffer«ii»i 
the  nature  of  the  disease,  vet  it  often  muses  the  form  aflsoined  bj  I 
neoplasm  to  be  strangely  modifie*!,  through  the  development 
and  intracystic  growths. 

It  18  generally  agreed  that  a<leni^aroomata  of  the  lnva^t  uS] 
much  commoner  occurrence  than  jmifb  saroomata,  bnt  u<Mmr«,  mij 
as  I  know,  htis  furnished  precise  data.     According  to  mr  inti 
tinns,  the  proportion  is  alwiut  eighty  p«*r  cent.  »)f  i\w  innuttt  totwrttT 
per  cent,  of  the  latter.     This  iudiait4*8  a  much  larger  pruportioa( 
pure  sarcomata  than  has  hitherto  been  generally  believed. 

As  in  imunraary  cancer,  the  initial  lesion  in  these grovrt ha  | 
is  a  small,  hard,  solitary  notlule.  Of  the  seventeen  primary  caies] 
my  list,  iu  only  one  did  the  first  obvious  manifestntion  conaiMtoll 
distiuct  nodules.  Of  one  hundred  and  fifty-aix  caaea,  GtoM 
multiple  nodules  in  seven;  in  one  of  these  there  wiip»  foot 
one  breast,  and  one  in  the  other.  The  question  of  the  origin  of  mii»~ 
mary  san^omata  from  uon-maliguant  nei^plasms  I  Iiave  elaevbmdv* 
cussed. 

In  women,  cancer  and  non-malignant  neoplaama  arLM  won  b^ 
rpiently  from  tlio  left  than  from  the  right  breaat.  Aooociliog  to 
Scliuoler,  this  is  also  the  case  with  sarcoma,  for  o£  35  CMM,  21 «« 
of  the  left  and  14  <»f  the  right  side.  Of  my  19  cases,  1^  were  li  U* 
right  glatid  and  only  7  of  the  left.  B(»th  breastd  aro  OOCSMOBlUf 
simultaneously  afl'ected;  this  happened  in  3  out  of  GroM*  156oiili^ 
and  of  Hchnoler's  40  cases,  4  were  double.  In  a  cam  mportei)  ^ 
Delbarre,  sntall  round-celled  mammary  sarcoma  was  aaaociatoJ  vitk 
similar  ovarian  disease. 

As  compared  with  cancer,  it  appears  that  saivomata  arise  Umif^ 
({iiently  from  the  i>eri|>heral  parts  of  the  gland;  for  of  17  casMin*! 
list,  9  were  of  c^utral  and  8  of  f)eripheral  origin ;  of  th»i  latter,  3<»pWlf 
from  the  axillary  and  lower  segment  of  the  gland,  2  fn>m  its  axilUn 
and  upi>er  segment,  2  from  its  upi»er,  and  1  from  itM  !<»»«  •«^ 
meut.  ForlH?s  mentions  a  citse  in  which  the  disease  originate*!  fi** 
a  8uiM?rnumerary  mammary  8e<|uestration ;  and  most  axillary  o^ 
comata  in  women  have  a  similar  origin. 

At  an  earl.v  stjigo  of  the  disease,  the  initial  proliferating  cdbt^ 
aggregat43,  together  with  its  contained  glandular  elements,  tliat  t^ 
stitutes  the  germ  of  the  future  tum<»r,  l^ecomes  8ej»amt«Hl  from  tl»« 
surrounding  structures  by  the  ditTerentiation  of  a  fibrous  I'ikp'^^ 
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'wliieli  soon  coiniiletely  isolafcet*  it.  By  tbe  continuous  proiiferutioii 
and  differentifitioii  of  these  cells  and  their  desceutlaiits,  jt.s  iu  lior- 
mal  development,  the  tumor  increases  in  size.  This  Iieing  so,  there 
miLst,  «if  otmrKe,  be  new  forniJition  fif  (yshintluliii',  as  well  tin  of  con- 
nective-tissue elements.  Another  coiisetimnice  of  this  mode  of  devel- 
fljinieut  is  that  fatty  tissue  is  nevei*  found  in  the  midst  of  the  morbid 
fluss,  aa  ia  Ciim-er  iu  which  n  ejii>siile  dcjes  not  form.  As  the  tumor 
increases  iu  size,  it  piishea  aside  the  surrounding  p;irts ;  uud  where 
these  hinder  it«  progress,  they  are  destroyed  by  pressure  utrophj'. 
Tbe  form  ultimately  assumed  by  tht*  n*vw  growth  deiionds  muc)i  u]>ou 
tlieevolutiim  of  its  ghiudular  elemeutH.  Wlicu  tlif  se  remain  compara- 
tively unaltered,  non-cystic  solid  tumors  of  no  great  size  result;  but 
vlipti  they  dilate  nnd  f<frm  cysts,  largo  tumors,  comjdicated  with 
intmcystic  growths,  commonly  ensue.  According  to  my  observa- 
tioDs,  the  majority  of  mammary  adeuoaarcomata  are  of  the  cystic 
kind,  the  proportion  bfiiig  tifty-uiue  per  cent,  of  the  former  to  forty- 
one  j>er  cent,  of  the  latter. 

These  tuuKors  are  abundantly'  su[)plied  with  blood-vessels,  which 
ire  often  not  only  unduly  nujnerous,  but  also  unduly  lurg«^  and  tither- 
wise  malformed.  Most  of  them  may  b(>  r<-garded  an  imiJerfect  capil- 
Uriea,  but  veins  are  also  numerous  and  arteries  exist.  Tliey  are 
lerived  l>y  cetasis  from  tht*  preexisting  veHMels.  In  soft,  cellular 
Minors,  the  vascular  walls,  being  very  thin  and  ill-supi»orted,  readily 
Ukte  and  even  rupture;  whereas  in  the  hard,  fibroid  kinds  of  sar- 
'omatous  new  growths  these  stnictures  jday  ii  much  less  ]irominent 
»art. 

The  noii-ci/stir  growths  usually  ]>reseut  as  hibuhited  encapsuled 
olid  tumors,  of  ovoid  or  globular  shape^  varying  in  size  frtnii  a  wal- 
snt  to  a  hen's  egg.  On  section  their  ajijiearance  is  whitish,  fibroid, 
r  fieshy-looking.  They  are  generally  ttf  firm  and  elastic  consist- 
nce,  rather  than  hard.  In  the  tougher  vari<>tics  fibrous  tissue  prc- 
omiuates;  in  the  softer  kinds  cellular  elements.  Intcrsjiersed 
iroughout  their  substance  numerous  small,  branche<l,  deft-like  slits 
in  ije  sepin;  tbese  are  the  included  glarnlular  stnictures,  iu  counec- 
on  with  which  minute  cysts  may  be  nnticeablo. 

Histological  examination  shows  that  such  tumors  consist  mainly 
f  fibrocellular  tissue  in  which,  according  to  my  oViservations,  s]>indle 
sILh  usually  i)redominate.  The  slit-like  drfts  eml)e(lded  in  this  tis- 
ae  are  the  elongated  and  otherwise  altered  ductal  structures,  lined  by 
ne  or  several  layers  of  sulx-ohunnal  cells.  8(tmetini»'S  the  luniina  of 
lese  structures  are  distended  by  degenerating  cells  and  finid  accunm- 
itions.  Hardly  ever  does  one  see  glandular  structures  t>f  this  kind 
ned  by  flattened  cells  similar  to  tlioso  of  the  normal  acini. 
VoK.   XVIL— 35 
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In  the  ajstie  form  of  the  diseaae  large,  irregular,  globular  tumon 
are  met  with,  which  sometiines  attain  immense  size.  TLev  are  luiiri;- 
edly  lobulated,  and  their  various  sulxlivisions  are  irregukrly  nodular. 
Occiwi<iuall.v  they  accjuire  a  petluuculated  form.  A  <nip8tile  ran  geu- 
erally  be  made  ont,  but  in  tumors  of  large  Bize  it  is  often  tbiu  iLod 
incomplete. 

The  ai)pearauce8  on  nectiou  vary  mufh,  according  as  thewilidor 
cystic  coustituentH  iiredoiniuate.  As  a  rule  there  is  reve-aled  auidti- 
locular  structure,  with  which  ia  associated  a  variable  amount  o(  imffi- 
larly  distributed,  moist,  whitish-gray  fleshy  solid  .sulwtance.  The 
loculi  are  usually  tlistended  with  polypoid  ingrowths  and  a  T&mble 
amount  of  fluid.  Of  the  caaea  under  my  own  observation,  one  of  tlie 
smallest  tumors  presented  on  section  quite  a  solid  appearance.  It 
was  only  after  careful  examination  that  it  was  seem  to  consi&t  of 
immerf>us  loculi  tightly  distended  with  solid  polypoid  ingrowths, 
without  any  associated  fluid  whatever.  The  sarcomatous  new  forma- 
tion in  this  case  was  small  round-  and  spindle-ceDed  tissue. 

Among  the  constituent  element**  of  the  neophustic  tissue,  round 
cells  genf rally  predominate;  freifpiently  these  are  associated  with 
spindle  cells,  and  occasionally  the  latter  predominate.  Myeloid  c^Hs 
are  now  ami  then  met  with.  Within  sarcoma  cells  Pawlowsky,  CUrb, 
and  <tthfrs  have  met  with  rounded,  spore-like  l>odies,  which  they  i^ 
gard  as  parasitic  protozoa;  and  Roncali  has  found  blasts) my cetes 

Tlio  following  is  the  only  example  of  rhabdomyosarcoma  of  tlie 
breast  known  to  me: 

In  an  ill-developed,  olilorotic  girl,  aged  Kv,  with  a  large  a<lPUO- 
cystic  sarcoma  in  tho  middle  of  the  left  breast,  of  nine  months'  dura- 
tion, Billroth  found,  on  histological  examination  of  the  tnmor  after 
remcnal,  in  addition  to  small  round-celled  sarcomatous  tissne,  cnnier- 
ous  s]findle-]ike,  transversely  striated  muscle  cells.  To  account  for 
this  unique  idienomenon,  Jjb  thinks  either  that  we  must  admit  ih 
origin  of  tlicsei  vA\h  innn  the  sarcoma  cells,  or  that  we  must  a'*i'ril>f 
their  origin  to  gtTujs  of  transversely  striated  muscle  tissue  seqnes- 
truted  during  an  early  stage  of  devek>pment. 

In  aildition  to  the  foi-egoiug,  there  is  generally  found  a  variabfc, 
Init  c<msiderab]p,  amoimt  of  fibrous  intercellular  ruIks tan ce,  wliiohis 
often  aggregated  into  irregular  strands.  It  is  said  to  difi'er  from  lli»' 
tibrons  stroma  ot"  the  normal  and  cancerous  glands  iu  that  it  is  defoiJ 
of  elastic  fibres.  Irregular  gelatincms  metaplasia  is  not  nncorumon. 
and  iu  this  connection  pseudocysts  sometimes  arise.  Both  cells  awl 
intercellular  sultstance  are  prone  to  fatty  degeneration,  which  uiav  b* 
so  extensive  a.s  to  retard  the  progress  of  the  disease  and  cause  jjart 
regression.     Both  of  these  degenerative  changes  give  rise  to  yellowi* 
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discoloration,  and  aometimes  to  caseation,  Hvaline  metamorpboHiB 
of  the  stroma  luw  also  been  noticed.  Small  calcareous  deposits  may 
be  met  with,  but  it  is  rai-e  t*)  liud  large  arejis  thus  affected,  as  in  cases 
recorded  )>y  Duljar,  Clarke,  and  others.  Very  exceptionally  osseous 
and  cartilaginous  tissues  have  also  been  fciuud  in  the  stroma,  as  in 
cases  recorded  by  Hacker,  Warner,  Durham,  Bowlby,  Cnats,  Battle, 
Arnold,  Pilliet,  and  others.  Unduly  numerous,  enlarged,  and  irregu- 
larly formed  blood-vessels  are  not  very  rjire ;  and  in  the  telangiectasic 
variety  they  predominate.  These  various  changes  have  little  or  no 
influence  on  the  coui-so  of  the  disease.  Inflammation  aud  su]>pura- 
tiou  may  also  occur. 

With  regard  to  the  ineluded  glandular  structures,  at  an  early  stage 
their  cells  by  iiroliferatioii  become  unduly  numerous,  and  as  the  re- 
sult of  their  morbid  activity  fluids  are  secreted,  wliich  distend  their 
lamina,  and  so  finally  cc>nvert  them  into  cysts.  In  the  next  stage 
irre^lar  processes  of  the  proliferating  periductal  sarcomatous  tissue 
project  Into  the  cysts,  aud  finally  form  iutracystic  growths.  These 
Renerally  take  the  form  of  nf)dular  clulv-shaped  masses  which  some- 
times attain  great  size;  but  i[uite  exceptionally  papillary  struc- 
tures are  produeed.  Cysts  of  all  shaijes  aud  sizes  are  met  with. 
Epithelial  eells  of  columnar  typo  line  their  wjills  aud  cover  over 
the  intracystic  growths.  This  indicates  that  their  origin  is  from  the 
flmiaU  dncts  rather  than  from  the  acini.  These  lining  cells  sometimes 
completely  disappear  during  the  growth  of  the  tumor  as  the  result  of 
degenerative  changes;  at  other  times  they  undergo  a  kind  of  corneous 
transformation,  forming  little  pearls,  as  in  cases  signalized  by  Borch- 
meyer  and  Schmidt.  In  adtlitiou  to  the  solid  ingrowths,  the  cysts 
UsaalW  contain  a,  highly  albuminous,  pale,  yellowish  fluid,  in  which 
histologiea!  examination  reveals  numerous  degenerating  epithelial 
cells,  corjiuscles  of  Gluge,  leucocytes,  etc  Sometimes  the  contents 
form  a  grauulofatty  magma,  like  cheese  or  butter,  iih  in  tlie  "tumeurs 
butyrenses"  deserilwd  l>y  Yelpean.  In  a  specimen  of  this  disease 
lemoved  during  lactiitiou  Billroth  found  milk  in  the  dilated  glan- 
dular struetures.  Occasionally  there  is  complete  absence  of  any  fluid 
contents,  the  solid  ingrowths  comiJetely  filling  the  cysts.  These 
cysts  may  become  inllamed  antl  supjuirate. 

The  rate  of  increase  of  such  neoplasms  is  very  variable,  and  their 
progress  is  often  irregular.  It  happens  in  a  certain  ]>roi>ortion  of 
teases  that  the  original  tumor  remains  small  and  almost  stationary  for 
long  period,  aud  then  suddenly  increase.s  rapidly  without  any  obvi- 
ous cause.  The  r<tuiul-cel]ed  varieties  are  believed  tt»  progress  the 
mo^t  rapidly,  but  as  to  this  the  evidence  is  by  no  means  detiuitive. 
Marked  kx'al  elevation  of  temf)emtiire  not  unfre<iuently  accompanies 
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thiii  rapid  increase,  anil  oooasi*  >ually  ]»yresia  (Stoinbt^rj^er).  The  size 
attfiiiietl  by  growths  of  tliis  kind  la  often  very  c( msiderable— iu  fact, 
cystic  adenoHarconijita  are  anitmy  tlie  most  bulky  of  mam  man  Deo- 
plasms.  Speeimeus  weighing  seven,  twelve,  thirteen,  foui'teeii,  twentj*^ 
two,  twenty -Hix  poundu  and  upwards  have  been  met  with.  The 
are  several  snch  in  the  Mnseiini  of  the  Koyal  College  of  Snrgeoa 
(No9,  399,  3'.W  A,  etc.,  Pathoh>git/al  Series). 

In  tunioi-H  of  great  size  the  nipple  may  be  more  or  less  eflfacedl 
stretching,  but  it  is  harrlly  ever  letracted.  The  superficial  veins  an 
enlarged.  It  often  hapjiens,  when  the  tumors  jirojeet  much,  tlint  iLe 
overlying  wkin  beeomea  congewted  and  adherent;  ulceration  may  ihn 
supervene,  followed  by  fimgation  of  the  growth  {/un<futi  hmnMode*]. 
In  the  event  of  the  exposed  capsule  rupturing,  the  intracystic  growth* 
ma^'  also  fungjite.  Even  tinder  these  circumstances,  the  skin  is  not 
often  invaded  by  the  disease. 

Obvhnis  local  disseminative  lesions  are  met  with  in  this  (lise*» 
T^ery  much  less  frequently  than  iu  cancer,  and  the  }iectoral  muscles 
are  rarely  invaded.  Nevertheless,  it  is  a  mistake  to  regard  tljeprw- 
euce  of  a  capsule  as  au  infallible  sign  of  benignancy,  for  as  these 
growths  increase  they  often  overpass  tiie  limits  of  their  capsules  ami 
invfulo  the  adjacent  ]farta.  Even  when  the  capsule  remains  iutaii 
aud  there  is  no  obvious  invasion  of  the  surrounding  structures,  care- 
ful histological  examination  nevertheless  often  reveals  tumor  <ile- 
raents  sjireading  out  far  from  the  main  tumor.  This  insidious mlvanee 
of  tlie  disease  takes  place  ahnig  the  walls  of  tlie  lilood-vessels — arteriei 
and  veins — JUid  their  adventitia,  which  may  often  l>e  found  infiltrated 
witli  sarcomntons  tissue.  As  Vircliow,  with  his  usual  perspieac'itr 
has  (loiuted  t)ut,  growths  of  this  kiud  are  surrounded  by  a  zone  o( 
latent  infectinn  which  usunlly  extends  far  beyond  their  immediat? 
limits. 

The  opinions  tiiat  have  been  outertained  by  comijeteut  oWrvers, 
during  the  last  lialf-century,  as  to  the  l>enignancy  or  malignancy  of 
mammary  adenosarc<^mata,  have  been  very  varied.     It  is  nnw.  how- 
ever, generally  recognizeil  that  all  ueojilasms  of  this  kind  are  of  a 
iimre  or  less  malignant  nature.     The  comjiarative  rarity  of  dissemi- 
n.itiini  ii:  tlin  asilhiry  glanils  is  one  of  their  most  striking  clinical 
features,  in  which  they  differ  markedly  from  cancer;    of  twei  '    '  ~" 
ndenosfiri'omata  in  my  list,  there  were  but  two  instances  of 
Poulspu's  thirty-thn^e  cases,  th«  lymph  glands  were  involved  in 
per  cent.     It  is  the  rfuiml-celled  variety  of  the  disease  that 
proue  to   disseminate   in  the  ghinds.      In  two  other  instanc 
glandular  enlargement  noticefiltlc  was  <mly  hyperplastic. 

As  to  wht'tlnn   these  growths  originate  general  disseminu 
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sioiis,  very  diflfeient  oi)inions  Lave  been  held,  Yirehow  was  the  first 
vrlin  showed  cfjudusively  that  most  varieti<eH  have  this  power.  He 
ijistaiiL'ed  a  ease  iu  which  the  liver,  Iuiiks,  mediastina,  ribs,  vertebrtc, 
pelvic  Iwues,  duru  mater,  and  sphecoid  were  thus  ini>licated.  The 
correctuess  df  Virc^how'H  nbservatioiis  has  been  fully  borue  out  by 
sulwe^iuent  investigatioiis.  Of  91  caees  tabulated  by  Gross  there 
were  iiietastaBes  in  17,  or  iu  IH.68  per  cent. ;  and  Schuoler  met  with 
mptafitaKes  in  12.4  per  cent.  In  Gross'  ciises  the  serondary  leHioue 
were  situated  as  follows :  Lungs  iu  lU  (.'ases,  liver  iu  4,  braiu  in  3, 
acil  dura  mater,  retroperitoneal  glands,  mediastiDum,  i>leuni,  heart, 
li<lney,  muscles,  and  bones  iu  1  each.  Gross  believes  that  luetastases 
are  really  of  more  fretjuent  occurrence  than  the  above  figures  would 
indicate. 

Since  these  lesions  mostly  arise  iu  the  absence  of  secondary  affec- 
tiou  of  the  lymph  system,  their  germs  evidentl.v  enter  the  blood 
lirectly,  in  the  vicinity  of  the  jtrimary  disease,  whence  they  are 
ramported  by  the  circulation  to  the  localities  where  they  fiually  de- 
elop  into  fresh  tumors.  The  secoudai'y  growths  diiler  from  the 
>ritiiary  ones  in  being  devoid  of  glandular  elements,  which  are  thus 
hown  not  to  l)e  an  essential  part  o{  the  disease.  Metiistases  have 
ot  been  signalized  iu  connection  with  the  myeloid  formj  and  only 
Xceptioually  does  this  variety  cause  disaeminaticm  iu  the  axillary 
lauds. 

All  the  varieties  of  mammary  adenosarcoraatfi  frequently  recur  lo 
ally  after  Removal.  Under  these  circumstances  the  recuirent  growths 
Boally  contain  no  ghindular  eleiueut.  Tliis  was  the  ciise  iu  seven  of 
le  nine  recnrronces  in  my  list.  When  glandular  elements  are  present 
1  the  latter,  it  either  means  that  the  primary  disease  has  lieen  imper- 
ftly  extiri>ated,  or  that  fragments  <jf  the  gland  liave  been  left  behind, 
hich  have  subsequentlj'  taken  on  the  same  ft>rm  of  morbid  activity. 
Of  14  primary  adenosarcoraata  in  my  list  iu  which  the  breast  had 
jen  removed  together  with  the  disease,  local  recurrence  w*as  known 
•  have  occurred  in  3,  or  iu  21.4  per  cent.  Schuoler  met  with  it 
25  per  cent,  of  his  cases,  and  Gross  in  58  per  cent.  In  ono  of  the 
>ove-nientioned  cases  in  my  list  tlie  jvitient  was  well  and  free  from 
ly  return  of  the  disease  six  years  after  t)ie  ojieration.  In  aufitlier 
tJBe  the  iiatieut  was  well  an<l  free  from  recurreuee  tw^c*  and  one-half 
iars  after  excision  of  the  first  local  recurrent  growth.  In  tlnve  other 
'  my  cases  the  sarcomatous  tunmr  was  simply  excised  without  re- 
oving  the  breast;  in  one  of  these  there  was  h)eal  recurrence  two 
jars  later,  and  in  the  otlier  the  jiatieut  was  free  from  any  return  of 
»e  disease  when  last  heanl  of,  two  and  one-half  years  after  the  ojier- 
ion.     In  the  three  locally  recurrent  cases  of  ray  list,  the  disease 
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reappearedl  three  months,  nine  months,  and  two  jears  respectiTelv 
after  the  lost  operation. 

According  to  GrosB,  more  than  half  of  the  IocaI  recurrences  (57.o 
per  cent.)  take  place  during  the  first  six  mouths  after  the  operatiou; 
while  after  the  fii'st  year  only  28.8  per  cent,  of  reourrenoes  arise,  a^d 
after  the  first  two  years  but  8.8  i>er  cent.  Hence  the  longer  the  i)erio«] 
of  iramnnity  after  operation  the  more  favorable  the  prognosis.  In  liis 
cases  the  average  date  <if  local  recurrence  was  ten  and  a  half  raontJw 
after  operation;  the  latest  date  was  four  years.  Return  i^f  tiieibs- 
ease  locally  after  operation  is,  however,  sometimes  met  with  at  a  mnch 
later  period  than  this.  Pean  has  recorded  au  inHtauce  in  wliifli, 
twenty -live  years  after  amputation  of  the  lireast  for  adenocystic  fil)ri> 
sarcoma,  a  large  tumor  of  similar  nature  formed  at  the  primary  «'»!. 
in  Ji  woman  aged  sixty-two.  The  uuml>er  of  reeuiTences  is  sometiratti 
very  great;  as  many  as  four,  five,  six,  seven,  twelve,  and  upwards  biive 
been  witnessed.  In  a  remarkable  case  rej^orted  by  Gross,  the  patient 
underwent  twpinty-two  operations,  and  fifty-four  rpcurrent  turanrs  were 
removed  in  the  short  space  of  four  years.  HoflTmanu  has  deHcrilieJ 
au  instance  of  spindle-celled  fibro-myxo-sarcoma,  in  which  there  were 
twelve  recurrences  in  four  years. 

According  t.o  Gross,  the  period  of  immunity  from  recurrence  ia 
louger  for  8]>indle  than  for  round  celled  forms,  and  it  is  lonjj;est  of  all 
for  tliR  myeloid  variety.  Tlie  rt'currence  of  adenocystic  growtlissets 
in,  as  a  rule,  about  eight  mouths  after  operation,  whereas  the  i)eriod 
for  the  non-cyatie  form,  is  abiut  thirteen  months. 

Tht^  disease  sometimes  ruun  a  very  (4ironie  course.  Of  Poulsen's 
thirty-three  cases  in  ten  the  disease  had  existed  for  five  years  and 
upwards,  for  ten  years  in  three  cases,  for  seventeen  years  in  oneca.'^e. 
and  fitr  forty  years  in  two  cas.  s. 

The  total  duration  of  life,  in  ojierated  cases,  Gross  has  found  to 
be  eighty -one  months;  ninety  months  for  spindle-celled  forms,  fifty- 
fiJiir  for  rtnmd-celled  ones,  and  one  Imndred  and  eight  mouths  for  the 
myeloid  kind. 

Very  acute  cases  are  occasionally  met  with.     Four  of  Poulsea's 
thirty-three  cases  were  of  this  nature,  and  two  of  my  sixteeu  cases, 
lu  a  case  rep«)rted  by  Liuder,  a  few  days  after  injury  to  the  breast, 
a  pseutlo-inflammatory  swelling  formed,  for  which   the  breaw 
amputated  seven  weeks  after  the  iujury.     Recurrence  at  one 
of  whicli  tlie  ftatieut  died  mnni  afterwards. 

According  to  Gross,  the  disease  may  supervene  as  ear 
ninth  year,  and  us  Lite  ns  the  sevent\-fifth,  the  average  i 
Ciises  being  40.(j.     Only  *i.7  per  cent,  of  them  supen'ened  t 
sixteenth  j^ear,  while  52  per  cent,  sujiervened  after  the  foi 
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[lie  average  age  at  onset  for  the  8i>iiidle'Celled  forms  was  3G,  for  the 
Djeldid  47,  aud  for  the  rouml-celled  48  years.  Twelve  per  ceut.  of 
Jie  8i)indle-celled  cases  commenced  before  16.  Cliarabert  baa  met 
ntli  a  rouud-celled  sarcoma,  the  size  of  a  fowl's  egg,  iu  the  right 
ireast  of  a  female  infant,  only  fonr  montlia  old,  in  whom  the  disease 
ras  first  noticeil  when  she  was  five  weeks  old.  Vieregge  has  reported 
Delauotic  sarcoma  of  the  breast  in  ii  yonng  infant. 

The  data  relating  to  family  history  and  heredity  are  on  the  whole 
iinilar  to  tliose  ascertained  by  me  to  hold  for  eaucer,  (uid  similar 
iiferencea  may  be  drawn  from  them.  I  have  seen  a  museum  speci- 
aen  of  sarcoma  of  the  breast  removed  from  a  lfid\'  whose  two  sisters 
lad  similar  disease,  also  of  the  lireast;  and  Paget  cites  the  case  of  a 
idy,  the  victim  of  hard  cancer  of  the  breast  (other  members  of  her 
amily  were  believed  also  to  have  died  of  cancer),  whose  three  daugh- 
ara  all  developed  adeuosarcoma  of  the  breast. 

Just  so  is  it  with  regard  tf)  the  etiological  significance  of  previous 
DCal  injury  or  disease,  civil  state,  j>r»?gnaucy,  etc.;  the  coucluHion 
rom  the  data  l)eiug  that  iu  the  vast  majority  of  cases  the  outbreak 
f  the  diseiise  is  entirely  sjjoutaneous,  and  not  traceable  to  the  imme- 
iate  action  of  any  appreciable  extrinsic  cause  whatever.  Gross  found 
iatory  of  trauma  iu  t«n  i>er  cent,  of  his  cases. 

From  such  information  as  is  available — which  is  somewhat  lim- 
Bd— it  may  be  inferred  that  mammary  sarcomata,  destitute  of 
&ndular  elements,  run  a  similar  course  to  the  corresponding  vari- 
ies  of  adeuosarcoma.  They  seldom  originate  sucli  large  tumors  as 
e  latter;  nor  are  the  tumors  so  lobulated  and  bossy.  Stilling  has 
ii  with  examples  containing  cartilaginous  and  osseous  nodules. 

Alveoiah  Sarcoma. 

Under  the  name  of  alveolar  sarcoma,  plexiform  angiosarcoma, 
iotbelioma,  etc.,  certain  rare  forms  of  nia.it] injiry  neophi.stic  disease 
ve  been  descriljed,  in  which  the  ghmduhir  elements  do  nnt  partici- 
te.  Accorrliug  to  recent  iuveHtigatious  these  growths  ariNC  from 
3  endothelial  cells  of  thn  advr^ntitia,  or  f)f  tln^  lymph  spaci\s.     If 

accept  this  view  of  th^-ir  origiu,  tht\v  should  be  classed  witli  the 
icers,  for  embryological  researches  have  shown  that  the  eudothe- 
m  is  a  derivative  of  the  archildast  and  not  of  the  jiarablaat,  to 
lich  its  origin  has  liitherto  generally  U'l'U  ascribed. 

There  are  many  facts  in  the  morjihology  aud  cliuical  history  of 
3  disease  that  are  best  explained  frrau  this  HtHnd[)oiut.  Schmidt 
H  studied  these  neoplasms  as  tliey  occur  in  tlie  breast.  He  de- 
ribes  their  gross  morphological  features  ^5  very  similar  to 
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tlif>se  of  the  adenosarcomata.  They  differ  from  the  latter,  however, 
iu  that  the  overlyiug  skin  ia  more  frefiuently  atllierent;  inoreorer, 
they  muoh  more  freijueutly  disseminute  iu  tht*  adjuceut  lyniidj  glamis 
and  in  the  system  generally.  In  thene  resjieets  they  resemlilp  tk 
cancers,  but  iinlike  the  latter,  they  |i;euerally  have  a  i»seiido-cafi- 
siile,  nud  they  du  not  cause  retraetiou  of  tlio  uipi>le.  In  all  bnt  oue 
of  Schmidt's  eleven  cases  the  tumors  were  peripheral. 

With  regard  to  the  relative  fre<iuency  of  lymph-gland  dissei 
tiou,  Grosa  says  it  is  met  with  iu  over  sixty -six  per  eeut.  of  all 
whereaH  Schmiilt  describes  it  as  being  rare.  Both  are,  iioflTMM, 
agreed  as  to  the  frei|ueuey  of  'metastases.  These  have  been  foimJ 
iu  the  liver,  luugH,  bones,  spleen,  kidneys,  and  omentum.  Lical 
recurrences  after  removal  are  of  ra]iid  formation,  and  very  frequeatlr 
encountered. 

On  Hei!tiou  a  reddish-yellow  structure  is  displayed,  in  wMcli  im- 
perfect Jilveolation  can  often  l>e  made  out  with  the  naked  eye,  certsm 
of  the  septa  generally'  lieiug  perfectly  obvious.  Hi.stoiogical  esjiuiiwi- 
tiou  reveals  au  alveolar  formation,  the  walls  of  which  c<m8istof8traii«ls 
c>f  Harcoma  cells  grouped  around  iine  capilhiry  blood-vessels.  WitLin 
the  alveoli  are  large  ovoid  or  rounded,  nucleated,  e[>ithelioiil  tflls, 
which -are  derived  by  proliferatitm  from  tlie  ceils  lining  the  ilikt«J 
lymph  spaces  within  which  they  lie.  As  the  intraalveolar  cell*  in- 
crease, they  oft<:'n  cause  by  their  pressure  obliteratirm  of  the  sur- 
rounding bloml-ves-selH,  and  so  hyaline  or  myxomatous  degetieratiou 
of  the  corresponding  part  of  the  neoplasm,  which  sometimes  resilte 
iu  cystic  formation. 

Billroth  has  rejiorted  an  instance  of  a  rare  variety  of  the  di^ejifie- 
mpcfoiil  tth'colfir  sttrconHi,  occurring  in  a  multipara  aged  forty-two, 

louder  the  name  of  tinfehid  rufci^oma  similar  cases  have  beenre- 
corde<l  by  Snow  and  Farmakowsky. 

MVXOMA. 

This  is  a  rare  form  of  mammary  neoplasm,  since  of  mv  2,391 
female,  cases  there  Avero  ouh'  two  examples  of  it. 

In  their  uiaiu  features  myxomata  of  the  breast  closely  resembte 
sarcojiiala,  of  which  they  are  evidently  but  a  snb-variety.     T' 
pathological  consequences  of  the  histological  diversity  subsi 
tweon  these  two  fttrms  of  the  disejise  are  that  the  myxomj 
origimito  met^istases,  and  that  they  recur  hx^ally  after  ren 
less  frt^«iui'i)tly  tliau  cvther  sarcomata.     Like  the  latter, 
inata  oj-iginah'  in  the  immediate  vicinity  of  the  small 
they  usually  contain  glandular  structures,  whence  cysi 


THE  BliEAST.  653 

k78tic  growths   frequently  evolve,  as  ia  the  adenocvBtic  sarcomata. 

Myioniata  are  also  met  with  devoid  of  aDv  f^hindular  structures; 
lliese  origiuatd  from  the  tibrofattx-  tissue  of  the  organ  remote  from 
;he  ducta,  and  their  structure  often  comprises  a  cousiderable  amount 
i  fatty  tissue.  Tu  the  midHt  of  a  nivxomat^ius  tumor  of  six  years' 
{Towtli,  rt'iuovetl  from  the  breast  of  a  multii>ara  aged  thirty-five, 
tfonre  found  a  distinct  liiioma. 

Mammary  myxoniata  generally  present  as  rtvoid,  eirenm3cril)ed, 
obolated  tumors,  of  elastic  Cfiusistom-i',  uud  about  the  aizp  of  a  hen's 
igg.  They  are  enclosed  in  a  thiu  fibrous  capsule,  which  isolates 
hem  from  the  surrounding  jmrts.  In  most  cases  they  ;ire  mobile, 
vat  not  infrequently  they  adhere  to  the  ovorlying  skiuj  wldch  may 
ilcerjite,  and  so  the  growth  may  fuugate.  They  do  not  cause  retrac- 
i«^u  of  tht!  nipple,  and  dissemination  in  the  axillary  glands  is  very 
ifeptional. 

On  section  the  myxomatous  tissue  Beldtjm  presents  tlie  clear, 
;lii88y  apjjearance  of  pure  mucous  tissue,  such  an  is  tA-picall^-  seeu  in 
he  jf-lly-fish ;  instead  there  is  revealed  a  translucent,  yellowish,  or 
rangh  gelatinous  substance — which  exudes  a  viscid  tluid — with  vaii- 
asi  opafjue  or  8emi-oi>a(iue  areas  irreguhirl\  scattered  thronghoilt 
,  due  to  fatty  cLaugCHj  etc.  Histologically  tliis  tissu*^  cnusists  of 
elkte  and  S[)indle  cells,  which  communicate  by  means  of  numerous 
ie  processes,  and  the  meshes  of  tho  network  thus  formed  are  filled 
<th  mucous  Hulwtance.  Numerous  capillary  blood-vetjsels  pervade 
e  tissue,  juid  iit)t  infretjuently  round  and  ovoid  cells  are  also  pres- 
t.  Billroth  found  a  number  of  lentil-like,  osseous  nodules  in  a  mam- 
irv  myxosarcoma,  and  Leluir  has  met  with  a  somewhat  similar 
ndition.  In  some  varieties  the  mucous  element  jjredominates,  in 
iiffs  the  cellular,  and  in  yet  others  the  fibrous,  fatty,  or  vascular 
iments.  Juugst  has  seen  extensive  hyjdino  degeneration.  Wlieu 
e  neoplastic  cells  themselves  degenerate  pseudo-cysts  f>ften  result. 
le  complications  arising  from  the  eystic  evolution  of  the  included 
Uldular  structures  are  identical  with  thitse  met  with  in  the  mleiiu- 
stic  sarcomata,  and  need  not  be  further  alluded  to. 

Mammary  myxomata  require  to  be  treated  in  acc<n'dance  witli  tho 
me  principles  as  mammary  sarcomata.  Tln^  progmjsis  is,  Imw- 
er,  more  favorable  than  for  the  latter;  for,  according  to  Gross, 
3al  recurrences  after  removal  are  met  with  only  in  l(>.r>  per  cent,  of 
leases.     Occasionally  they  manifest  highly  malignaut  jirnperties. 

Tlie  period  of  life  at  which  the  disease  8U2»en'eueH  is  iiuu-li  the 
tne  as  that  for  sarcoma.  Ashby  a  "^  '  't  have  figuied  an  in- 
ince  of  noHji'nikd  myxolipoma  of  <  their  treatise  on  tho 

ieases  of  children,  but  they  "ise. 
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Sarcoma  of  the  Male  Breast. 

From  such  instauces  of  sarcomatous  disease  of  the  male  breasltt 
Lave  UitJberto  been  recorded,  it  may  l>e  inferred  tlmt  all  tlie  abore- 
deseribed  varietiea  met  with  in  tlie  female  brea*it  may  also  be  {ound 
in  it,  altliouyh,  of  course,  such  occiUTences  ai-e  of  j^reat  rarity.  Most 
of  the  recorded  cases  known  to  me  have  been  pure  Harconiata.  Id- 
ataucen  of  this  kind  are  to  l>e  found  in  my  work  on  "  Dineasee  of  lie 
Breast." 

Croft  has  repoi-ted  an  instance  of  npimUe-eeUed  mtnxnuo  of  tlH 
male  mammary  region;  and  S.  Paget,  in  a  man  aged  sixty -nine, 
met  with  a  mixed-celled  Jibrosarcoma  the  size  of  acocoauut  beiieatLtln 
pectoralis  major  muscle.  It  recurred  so  rapidly  after  reranTal  tltai 
death  ensued  iu  six  nionths. 

Iiistances  of  adenoctfstic  sarcoma  have  beeu  recordeti  by  Birkett 
Amadoj  and  others;  while  llothmaun  has  met  with  au  esaniiilt' o 
idoeohr  sarconia^  and  Obolinsky  with  an  (tdenomyxt>ma. 
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Introduction. 


While  it  is  impossible  to  give  a  oliaical  picture  tLat  will  fit  all 
Tarieties  of  sarcoma,  it  is  imperative  to  hear  iu  miud  certain  general 
considerations  that  ai)i)ly  in  nearly  all  in  cdinmou, 

^4ge. — Sarcoma  may  occur  at  any  af^e,  though  it  is  more  fretiueutly 

ob«er\'ed  between  the  a^ea  of  twenty  and  fifty  years.     Of  207  cases 

personally  observed  by  the  writer : 
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Total.  207 

Eighty -three  were  under  30  years,  120  over  30  years,  and  43  under 
20  years  of  a^e.  Of  13G  personal  cases  observed  by  liogcr  Williams, 
only  24  were  nntler  20  years  of  a|;e.  Williams  states  tliat  sarcuitia  of 
lon^;  boues  rarely  occurs  in  infants.  Orf>ss  found  but  (5  cases  uuiler 
10  years  of  fi^e,  in  147  cases  of  sarcoma  of  loii^  Ixjues,  Of  110  cases 
collected  by  Butlin  and  Colby,  3  were  umler  5  years  a»id  3  between  ;1 
and  10  years;  of  my  10  personal  cases  of  sarcoma  t)f  fpiiinr,  4  were 
in  childreu  under  10  years,  oue  was  aj^ed  ;">  ycnrs.  one  was  0  years, 
one  was  11  years,  and  aiiotli+r  was  12  yrars.  jMv  own  series  of 
cases  contaiDS  an  unusual  luiinlier  of  siircomata  iu  infauts  and  cliil- 
flren.  The  youngest  eaue  was  a  very  larj^e  multij)le  sarcoma  iu  an 
infant,  aged  six  months;  the  largest  tumor,  situated  in  the  soft  parta 
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of  the  back,  wam  tlip  Pize  of  n,  cTJOoanut,  lunl  l>een  noticed  wioij  afbr 
birth,  and  was  evideutly  of  congenital  origin.  Tlie  next  case,  in 
point  of  age,  was  a  cLild  one  and  one-half  years  old,  ^^^tb  an  enor- 
mous Barcomn   of  the  ilium  {t'hh'   illustration).     Tlie  growth  here 

was  not  congenial, 
having  l^u  no- 
ticed  biit  six 
w^eks;  during  tlii» 
time  it  had  reached 
a  size  larger  tluin 
the  infant  s  liead, 
and  extended  from 
the  middle  of  the 
thigh  to  the  crest 
of  the  iliiiin.  The 
nioverueut  of  tb 
hijj-joiut  was  mncli 
restricted.  The 
general  health  at 
the  time  of  eiam- 
i  n  at  ion,  Jflnuarv 
IHth,  lHH7,wa8bal 
little  impaiied; 
the  tumor  grew 
with  great  nipitl- 
itv,  and  death  ix> 
curreti  on  the  l-^tl" 
of  Marcl),  1***, 
the  entire  duration 
of  the  disense  liJiT- 
iug  l)eeu  hut  tbrw 
and  ouo-haii 
months,  Anotber 
child,  agfd  two 
y  ears,     li a d  • 

rnuud-chdlfd  HfircnMui  of  the  orbit  tliat  ran  a  very  rapid  cohtb*; 
amithiM,  iij^'ed  tive  yrars,  had  around-celled  sarcoma  of  the  lower IiPi 
T,v}iich  rnciirrt'd  twice  after  operation,  and  which  disappeared  uml^r 
the  mixed  t+JxinH  of  erysiiielas  and  bacillus  iirodigiosus,  and  remaiw 
well  at  prpMpiit,  one  and  one-half  years;  another  child,  a^^d  fi'-'* 
years,  had  a  large  sarcoma  of  the  kidney-  Prompt  recurrence  W-^ 
lowed  abdonjinal  neiihrpctomy. 

The  ynnngest  jiatieDt  with  sarcoma  of  the  femur  was 


Fiu  lO.-n'tareoniii  of  ilie  lliiiiu  in  u  Child  Aged  Eifrhteen  Months. 
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yean  of  age.  In  all  tlie  cases  of  cliililreu,  no  matter  what  the  type 
of  cell,  the  disease  seemed  more  lualiguiuit  thau  in  adults  and  ran  a 
far  more  rapid  course. 

Se,r. — The  male  sex  ia  more  liable  to  sarcoma  than  the  female;  of 
my  207  personal  cases,  117  were  malen  and  iM)  females. 

AtiatomicuJ  SIftiofiofK — A  tlioroiigli  kiiowledun  of  the  parts  of  the 
body  most  prone  to  sarcoiua,  will  oft^u  he.  of  j^reat  aid  iu  niakiuK  a 
diagnosis.  It  ia  a  remarkable  fact  that  the  disease  ver^'  commonly 
attacLs  bony  structuresj  and  there  is  shown  a  preference  for  certain 
ktnes,  esin»cially  the  long  bones  of  tltf  lower  extremity.  Of  my  207 
cases  47  originated  in  bones.     Of  these : 
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SYMPTOMATOLOGY. 


Of  the  soft  structures,  sarcoma  develops  more  frequently  in  the  neck 
than  any  other  juart  of  the  body.  My  list  of  207  cases  contains  no 
fewer  than  lt»  cases  of  primary  sarcoma  of  the  neck.  Next  come  the 
orbit  with  Ifi  ca.ses,  primary  in  14,  and  the  thi^'h  with  13;  femur,  10; 
the  abdominal  wall  with  6;  parotid,  8;  testis,  7;  breast,  H;  back,  6; 
pharynx,  4;  axilla,  5;  sculp,  3;  kiiluey,  3;  hand,  5;  foot,  3;  skin,  1; 
iliac  fossa,  5. 

LIf  the  i>atient  were  asked  what  tirst  directed  his  attention  to  the 
I  of  the  sarcoma,  the  answer  would  alm^vst  invariably  be,  a 
swelling  ht  "lump.'*  In  nearly  one-third  of  the  cases  there  would 
be,  as  I  have  already  stilted,  a  history  of  sonie  ]tn>vious  injury  tn 
the  tissues  in  the   immediate   vicinity.     The  ijjjnrv   need  not  lie  a 

L^perere  one,  more  ]>robably  a  blow  or  contusion  Hufficieut  to  cause  the 

"patient  to  rememljer  it  distinctly,  but  re|j;ariled  as  of  little  conse- 
<iueuce  at  the  time.  In  a  few  cases  the  swelling  caused  by  the  blow 
never  disappeared,  but  ij^radnally  increased  in  size  until  the  patient 

^jras  led  U>  consult  a  phyniciau. 

H|  Charcuicr  of  the  StcefHnij. — This  diflfers  greatly  with  the  variety  of 
parcomn.  In  the  spindle-celled  it  is  often  of  very  firm  and  uniform 
consistence,  while  iu  the  n mud-celled  it  is  usually  much  softer,  more 
vascular,  and  not  infrequently  gives  the  sensation  of  fluctuation.     In 
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mauy  cases  it  is  impossible  to  tliffereutiate  l»etweeu  a  soft  sarcoma 
and  au  abacess,  by  jjalpatiou  alone. 

In  sarcomata  of  Ligb  vascularit.v  there  may  be  iiolsatiou,  whicJi , 
causes  the  tiimor  to  simulate  cloHely  au  aneurysm,     Saroomaofl 
bones  or  periosteum  is  usually  much  harder  than  sarcoma  of 
imrtH,  th(m^;h  iu  must  cases  the  consistence  is  not  unifuriQ. 

Pain  is  of  less  im[)ortauce  than  is  generally  supi>osed.  Iu  a  verv 
hirgo  proportion  of  cases  of  sarcoma,  the  tumor  often  attains  a  krgti 
Bi;!e  before  paiji  l>eeomefi  a  prominent  s\mptom,  and  iu  not  a  few 
cases  the  disease  runs  ibt  entire  coiirse  without  any  real  paiu.  la 
certain  cases,  however,  dependent  chiefly  on  the  anatomical  site  df 
the  tumor,  jiaiu  may  be  au  early  symptom  and  one  of  increasing  im- 
portance, Iu  my  own  experience,  the  most  painful  sarcomata  Luve 
been  in  the  vertebrje.  I  have  seen  but  four  cases,  and  all  have  lie^n 
accomi)auietl  by  excruciating  [min.  In  two  the  disease  was  priiiiarv. 
and  in  the  remaining  two  it  was  secondary,  iu  one  to  sarcoma  of  tlie 
breast  and  the  other  to  a  melanotic  sarcoma  of  the  neck.  Iii  ow,  a 
worn  au  aged  twenty-four  years,  tlie  tumor  was  situated  iu  the  upp^T 
dorsal  region.  It  originated  in  the  spinous  process,  and  rajuJlyiD' 
volved  the  bo<ly  of  the  vertebrpp,  and  finally  the  cord;  she  reqiiii«l 
injections  of  twt>  grains  of  morphine  every  two  hours— often  every 
hour — to  control  the  jmiu. 

Another  location  in  which  sarcoma  is  likely  to  l>e  painful  Lsthe 
antrum  or  superior  maxilla;  the  orbit  should  also  be  included.  Re- 
troperitoneal sarcoma  in  the  ili;ic  fossa,  or  sarcomata  staiting  in  the 
ilium  or  sacrum,  in  the  vicinity  of  the  large  nerve  trunks,  are  very 
painful.  Ill  these  cases  the  pain  often  antedates  the  discfivery  of  tli<^ 
swelling,  and  the  patient  is  usually  treated  for  "sciatica."  V^ry 
severe  and  obstinate  pain  in  the  region  of  the  sciatic  or  crural  nprve, 
coming  on  without  known  cause  in  a  jjerson  previously  in  exi'fW 
health,  should  lead  the  ph)-siciau  to  make  a  carefid  examination  »'t 
the  iliac  fossft»,  and  to  this  should  be  added  a  digital  examination  (>^ 
the  rectum  or  vagina. 

I  liave  recf'ntly  seen  a  t-aso  of  large  abscess  in  the  right  Fallopinn 
tube,  in  whicli  the  pain  in  the  leg  and  thigh  was  so  severe  that  tbf 
]>aticiit  hail  been  treated  by  two  excellent  physicians  for  sciatit* 
Yagiiial  exaininatiou  rrvealed  a  soft  tumor  of  inflammatory  origicth^ 
size  (»f  the  closed  list,  to  the  right  of  the  uterus.  A  sarcoma  in  tlils  re- 
gion w(nil<l  liMve  caused  the  same  symptoms,  and  might  have  given  rise 
to  the  same  mistake  in  diagnosis.  Iu  central  sarcoma  of  the  Ixme,  as 
the  disease  advances,  there  is  fijially  left  a  thin  layer  that  produces  tbe 
fio-i-alled  *'  egg-shell"  crackling  sensation  on  palpation.  Such  growth* 
are  more  connnon  in  the  head  of  the  tibia  than  iu  any  other  bou^. 
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Diagnosis. 

The  coudikions  most  likely  to  be  mistaken  for  sarcoma  are  tu- 
mors of  tul^rculoua  or  ayiihilitic  origin,  lipomata,  haematomata, 
Tarious  inliumiiiatory  swellings,  and  carcinomata. 

Tuherculum  Tumors. — In  certain  locations,  e.g.,  in  the  lymphatic 
glands,  it  is  sometimes  impogsible  to  make  a  diagnnsis  between  sar- 
coma and  tiiherculosis ;  and  in  case  of  doubt  it  is  ahvH\s  wiser  to 
liave  the  ^hind  removed,  and  subjected  to  mioro3CO])ieal  examina- 
tion. In  mt»Ht  eases,  however,  it  is  possible  to  make  a  correct  tliag- 
nosis  from  the  history  and  clinicjil  signs.  In  sarcoma,  the  swelling 
18  usually  more  rapid  in  its  increase,  and  is  smoother  in  outline  than 
in  » tuberculous  tumor.  It  is  almost  always  solitary,  while  several 
Doddes  are  usually  found  affected  in  tuberculosis.  Pain,  which  may 
be  ubseut  in  both,  is  more  frequently  jjresent  in  sarcoma.  The  sujyer- 
fioial  veins  are  usually  disteuded  in  sarcoma,  seldom  in  tuberculous 
tiiinors.  "  Local  heat"  is  usually  found  in  sarcoma,  unless  the  tu- 
'Df^r  is  situated  too  deeply  beneath  the  skin  for  it  to  he  detected. 
An  increase  of  one  to  two  degrees  Fahrenheit  has  been  oliserved;  this 
IB  true  only  of  highly  Viiscular  sarcomata,  and  too  much  importance 
sljfjald  not  l>e  given  it  as  a  diagnostic  sign. 

Syphilis. — Gumma  may  closely  simulate  sarcoma,  and  a  prevnous 
-Qifltory  of  syphilis  may  ai<l  in  establishiiig  a  diaguf)8is.  Warning  is 
*i€re  offered,  not  to  place  absolute  reliance  upon  the  improvement  fol- 
*rDwiQg  si>ecitie  treatment,  as  settling  the  diagnosis  in  favor  ol  syijhilia. 
Xlie  writer  has  ol)served,  at  tlie  ("ancer  Hospihd,  an  indurated  ulcer 
^f  the  breast  in  a  woman  who  gave  a  distinct  history  of  syphilis, 
"^hich  showed  such  marked  improvement  under  antisyidiilitic  treat- 
client  that  the  diagnosis  was  regarded  as  certain.  After  a  few  weeks 
"tiie  improvement  ceased,  and  on  removing  a  portion  of  the  tissues  for 
^xaruimitiou  it  was  fountl  that  the  disease  was  typical  carcinoma. 
^imilai*  cases  of  improvement  following  the  use  of  the  iodides  in 
%ialigiiant  disease,  especially  in  sarcoma,  liave  been  oliserved  by  Dr. 
^Robert  F.  Weir  and  others;  in  case  of  doubt  an  exploratory  incision 
should  alwa)  a  be  resorted  to. 

Iitflamwattyrtj  SweUinjs. — These  usually  give  a  history  of  more 
rapid  development,  are  associated  with  greater  pain,  and  there  is 
nearly  always  an  elevation  iu  tenaperature  and  i)ul8e.  Here,  figain, 
we  need  to  be  on  our  guard,  for  both  pulse  and  temperature  maj'  be 
increased  in  sarcoma,  and  this  is  eHjiecially  true  of  tlie  rapidly  de- 
veloping tumors,  or  in  cases  undergoing  general  dissemination. 

Sir  William  MacCormac  reports  a  case  in  which  "  the  entire  thigh 
Vol.  XVn.— 30 
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was  occupied  by  a  fusiform  swelling,  so  elastic  that  it  Beamed  to  toc> 
tuate.  The  Kkiu  wan  tense  aud  pale  and  much  warmer  than  tlut  »( 
the  oilier  limb.  Effusion  had  takeu  place  into  the  kne«»,  and  Hum 
was  excessive  paiu.  The  t*3mperature  ranged  from  IW  in  tlj«MDflnh 
ing  to  102="  or  103'  at  night." 

I  have  myself  obwerved  several  cases  of  sarcoma,  in  wijioh  ii^wnl 
tlisaemiuaticm  hml  takaii  place,  with  a  daily  rise  of  temperature  n\^\o 
102'*  or  103".  Increase  in  pulse  rate  is  far  more  common  than  w>i 
temperature  in  sarcoma;  in  fact,  it  is  a  sign  of  no  little  Tftitta  a 
diagnosis. 

The  following  case,  recently  observed  in  consultation  with  Dr. 
George  T.  Stewart,  is  very  similar  to  MAcCormac's,  and  i»  qaite  » 
interesting  iu  showing  the  ditlicultiea  that  nometimee  attend  tfa»dit> 
ereutiatiou  of  sarcoma  from  iufhimmator}'  swellings : 

The  patient,  a  stout  woman,  aged  49  years,  seven  weein  hdon^ 
without  known  cause,  had  first  noticed  pain  aud  a  feeling  of  diMa> 
fort  about  the  midiUe  and  under  portion  of  the  right  thicli,  iihm 
sitting  down.  Her  IiUHband,  who  was  a  physician,  was  ttmllUtofMt 
anything  until  al^out  ten  days  later,  when  there  vaa  a  ireQ*aMilM 
swelling,  deejily  seated,  and  tender  on  firessure.  The  paioiDddil* 
comfort  increased  rapidly,  nnd  when  I  fimt  saw  the  case,  aboollw 
weeks  from  tlie  time  the  swelling  was  first  noticetl,  the  followinjj  crw 
ditious  were  noted:  Tlie  left  thigh  was  two  inches  lai^ger  tlua  (tm 
right,  the  enlargement  Ix^iug  most  marke<l  at  the  midtUei  and  jiostenar 
IKirtiou.  Palpation  showed  a  swelling  or  tumor  extending  from  jart 
above  the  j)oplitf>al  space  nearly  to  the  trochanter,  and  about  two* 
thirdu  the  distance  anniud  tliP  leg.  The  consistence  slightly  vjiriwl 
but  in  no  place  ccnild  lluctuatiou  l)e  detected.  The  outline  v»n  w* 
sharj>ly  defined  and  there  was  much  tendeniess  on  pA^aewe,  Th« 
skin  was  not  tulherent  aud  was  not  changed  in  appearaaoe  tottj 
marked  degree.  The  tem[jerature  had  ranged  between  09.6*  aodltt*. 
and  the  pulse  between  80  and  90.  The  f>ain  was  very  fldfeie.  A 
large  asjiirating  needle  had  l>een  introduced  on  several  occaaiooi,  W 
no  pus  had  In^eu  found.  Once  or  twice  a  little  blornly  aernin  «*• 
withdrawn,  Init  microscopical  examination  wiis  negative.  HaBtr 
toma,  infianiraatory  swelling,  and  sarcoma  had  l)een  conaidend » 
poHHible  diiignoHes.  A  few  days  later  fluctuation  could  lie  madtosl 
and  exj>]oratory  incision  was  made  iu  order  to  settle  the  qoettkll  <■ 
diagut>8iH,  About  a  quart  of  bloo<ly  aenim  esca|>etl  on  cattin<(  f ' 
the  hiscia.  A  maHs,  the  size  of  the  ch^M  fist,  aud  but  Hlightlji 
tached,  was  then  removed  by  Dr.  Stewart,  with  the  fingers  alaat. 
hail  every  api)earance  of  a  partially  organized  blood  cJot  and  Hii 
api>earauc6  did  not  resemble  mircoraa,  Microsco]ucjil 
however,  showed  it  to  l)e  n  higlily  vascxilar  giant-celled  aaroosa 
starting  probably  from  the  periosteum.     Tluscji>-'  itlitOBi 

detail,  for  the  reason  that  it  dearlv  shows  the  im j  mUK 

a  diagnosis  in  some  cases  without  exploratory  incibitm  aud  tbaaMo' 
th©  microscope. 
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SPECIAL  FORMS  AND  LOCALIZATION. 

Sarcoma  can  be  dealt  witli  in  a  far  more  satisfactory  maimer  if  we 
etady  it  with  reference  to  its  anatomical  basis  rather  than  as  a  general 
subject. 

As  Butliu  has  well  riointed  out,  "  nothing  can  be  more  absurd  than 
an  attempt  to  schematize  a  diagnosis  and  treatment  which  shall  be 
Buitable  alike  for  tumors  of  the  tibia  and  the  skullj  or  for  tumors  of 
the  pelvis  and  the  humerus." 

Before  taking  up  sarcoma  of  special  organs  and  special  anatomi- 
cal regions  it  may  be  well  to  consider  the  very  remarkable  variety  of 
sarcoma  known  as  melanotic.  Owing  to  the  fact  that  an  unusually 
large  number  of  cases  of  this  form  of  sarcoma  have  come  under  my 
observation,  I  have  had  an  excellent  opportunity  to  study  its  clinical 
featuree. 

Melanotic  Sarcoma. 

This  form  of  neoplasm  was  recognized  in  the  early  part  of  this 
century,  Laennec  describing  it  iu  180<>  under  the  name  of  melamjse, 
which  term  he  applied  to  all  forms  of  pigmented  cancer.  Later  Vir- 
chow  divided  melanotic  new  growths  into  melanoma,  melanotic  sar- 
roma,  and  melanotic  carcinoma.  Sinre  that  time,  as  Ebermann  has 
remarked,  there  has  l>een  a  genenil  tendency  in  the  literature  and 
statistics  of  these  tumors  to  increase  the  class  of  melanotic  sarcomata 
and  i)roportionately  decrease  tLat  of  the  carcinomata,  the  so-called 
mixed  form  of  tumor,  "  sarcoma  and  carcinoma"  l>eiug  now  but  sel- 
dom mentioned. 

As  late  as  1870,  Sir  James  Paget  stated  that  melanotic  cancers 
are,  with  rare  exceptitms,  medullary  cancers,  and  Billroth  also  in- 
clined to  the  same  view. 

Although  this  form  of  neoplasm  is  comparatively  rare,  its  very 
bigh  degree  of  malignancy  and  early  disposition  to  form  general 
metastases  have  made  it  a  very  interesting  subject  for  investigation 
by  jjathologists  and  surgeons.  Eliermanu,  of  St.  Petersburg,  has 
jiven  us  the  most  recent  and  valuable  papers  on  the  subject  in  tlie 
Deutsche  ZeitHchr'ift  fvr  CMnmjie,  Vol.  43,  Heft  III.,  Seite  408.  He 
mfl  collected  the  cases  observed  at  Kofuiig's  Hos{iital  and  jirivnte 
;linic  in  Gottingen  since  1889,  15  iu  number.  And  to  these  he  has 
idded  the  15  cjises  obflerTe<l  at  the  same  clinic  previous  to  1889, 
md  already  published  in  the  "Inaugural  Dissertation"  of  Zimmer- 
n.  Of  these  30  cases  20  were  sarcomata  and  4  were  carcinomata. 
ereating  to  note  that  all  of  the  cases  of  carcinoma  occurred  in 
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the  rectum,  while  only  2  of  the  20  cases  of  sarcomata  originated  iiilliii] 
locality.  Of  Ebermann's  15  cases,  observed  since  1889,  3  wereoftb 
spindle-celled  variety,  12  of  the  round-celled,  and  almost  ail  the 
latter  were  of  the  alveolar  type.  That  the  skin  plays  a  most  im|Kjr- 
taut  role  in  the  etiology  of  melanotic  growths  is  shown  by  the  facl 
that  in  20  of  Ebermann's  30  eases  the  point  of  origin  was  in  the  skin 
or  the  subcutaneous  tissue.  Of  Eiselt's  lai*ge  collection  of  104  cases 
of  melanotic  tumors  47  originated  in  some  jiortion  of  the  eve,  iiudD 
in  the  skiu.  Just  collected  11*2  cases  from  the  literature,  of  which  '4 
were  primary  in  the  skin  and  26  in  the  eye.  Out  of  Zimnjermann's 
and  El>ermann'8  30  eases  7  started  in  congenital  pigmented  warts. 
The  history  of  trauma  was  noted  in  7  cases. 

lu  regard  to  the  age  and  sex,  about  one-half  of  the  cases  occurred 
between  the  ages  of  forty  and  sixty  years.  Yet  the  diseiis*?  mar 
occur  in  the  very  young  or  the  very  old.  The  lymphatic  glands  were 
involved  in  about  60  per  cent,  of  the  cases ;  in  Ebermann's  cases  in 
all  but  2  of  16. 

A  very  complete  rhumi  of  the  literature  on  the  subject  was  given 
by  Dietrich  in  the  Archiv  fur  klumche  CMi-urgie,  Vol.  35,  p.  28?. 
He  collected  all  of  the  cases  of  melanotic  tumors  that  he  was  aMe  to 
find  in  the  literature  from  the  year  1860  to  1887,  and  arranged th*^ win 
grou])S  according  to  local  origin.  He  found  137  cases  in  the  litera- 
ture, and  to  these  he  atlded  8  cases  observed  in  Czemy's  cUnic  ii 
Heidelberg,  making  a  tt^tal  of  145;  114  of  these  cases  had  beeDfiflb- 
jected  to  operation ;  iu  31  cases  no  operation  had  been  performed. 

As  regards  locality,  28  originated  iu  the  head,  11  in  theuf«ck,  41 
in  the  back,  48  iu  the  extremities.  The  disease  occurred  thrw  times 
more  fre(iuently  iu  the  lower  extremities  than  in  the  upper. 

The  dtirutioii  nf  the  disease  prior  to  operation  is  a  very  interest- 
ing point.  Id  12  cases  the  turaora  had  been  noticed  for  a  period  of 
three  mouths ;  iu  11  from  three  to  six  months;  iu  6  from  six  to  nine 
moutliH;  iu  1(>  for  a  year,  and  in  26  cases  from  two  to  twenty  years. 

A  study  of  th<i  fiual  results  of  these  cases  strongly  confirms  tha 
general  belief  that  these  tumors  are  very  malignant.  Of  114  c*if« 
o])erated  uptm  81  were  ti-aced;  53  of  these  died,  15  were  ahve,  but 
with  a  recnrreuce,  while  13  were  reported  sound.  Of  the  13  ck** 
reported  sound,  only  6  had  remained  well  beyond  three  y —  ^^ 
other  word.'^,  only  6  out  of  the  total  of  114  cases  could  reJ« 
regarded  as  cured. 

Sixteen  cases  f>f  melanotic  sarcoma  have  come  undei 
obnervatiou.     In  13  of  these  16  cases  the  lymph  glands 
u.sually  those  nearest  the  primary  growth. 

Iu  7  cases  the  starting-point  of  the  disease  was  a 
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and  in  4  of  these  cases  it  apiieared  immediately  after  an  attempt  to 
excise  tlie  mole  by  means  of  a  thread. 

In  6  cases  the  primary  growth  waH  in  the  neck ;  in  3  in  the  breast 
near  the  nipple  (2  cases  males ;  the  starting-point  was  probably  in 
the  skiu  and  not  the  gland) ;  in  1  case  in  the  scalp;  in  2  in  the  skin 
of  the  thigh;  in  1  iu  the  skin  of  the  abdomen;  in  1  in  the  eyelid,  and 
in  1  in  the  matrix  of  the  thumb. 

In  addition  to  the  3  cases  apparently  starting  from  the  irritation 
causfd  Ity  excision  with  thready  there  is  a  distinct  history  of  in- 
jury in  2  other  cases. 

In  10  of  the  W  cases  there  was  rapid  generalization  of  the  diaease. 
In  one  case  upwards  of  two  hundred  distinct  tumors  were  excised, 
mostly  sulK^iitaneous.  Internal  metastases  were  noted  in  4  cases, 
and  in  one  of  my  eases  in  which  I  was  able  to  obtain  an  autopsy,  Dr. 
Buxton  found  every  organ  involved. 

In  3  cases  paraplegia  resulted  from  extension  of  the  disease  to  the 
spinal  cord. 

Treatmenf.  —li  is  interesting  to  note  that  recurrence  was  in  all  my 
cases  extremely  raiiid,  a  few  weeks  being  the  longest  period  of  free- 
dom. Tliis  fact  has  been  mentioned  b}'  most  writers  on  the  subject, 
and  the  question  of  the  advisability  of  operating  at  all  on  such 
growths  lias  been  seriously  discussed.  Inasmuch  as  there  are  a  few 
authentic  cases  of  cure  by  operation,  I  tliiuk  it  justifiable  always  to 
advise  oi>eration  in  cases  seen  early  when  there  is  a  probability 
of  being  able  to  remove  the  whole  tumor.  Even  in  such  cases  the 
prognosis  is  exceedingly  bad  owing  to  the  very  early  distribution  of 
the  infectious  agent  through  the  blood  current.  Personally  I  have 
known  of  but  two  cases  of  melanotic  sarcoma  cured  by  operation. 
One  of  these  ia  an  unpublished  case  of  Dr.  L.  L.  JVIcArtliur,  of  Chi- 
cago, who  has  very  kindly  given  me  the  history  of  the  caae :  The 
patient  was  a  woman,  aged  forty -six  years,  who  had  always  enjoyed 
excellent  health.  From  youth  she  had  liJid  a  small  pigmented  mole 
on  the  anterior  surface  of  the  left  tliigh  alxmt  four  inches  behtw  the 
anterior  superior  spine.  In  1885  this  began  to  enlarge  and  become 
painful.  In  the  latter  part  of  1880  it  had  reached  the  size  of  a  hen's 
egg,  and  was  then  excised  hy  Dr.  Me  Arthur.  It  was  flattened  wliere 
resting  on  the  fascia  lata  and  so  intimately  adherent  that  a  portion 
of  the  fascia  lata  was  removed  with  the  tumor.  Micro9c(Ji>ical  exam- 
ination showed  the  growth  to  be  tyi>ical  "melauo.sarronia."  Kot- 
withstanding  the  fact  that  not  more  than  a  lino  of  healthy  tissue  had 
been  excised  beyond  the  diaease,  no  recurrence  followed  and  the 
a*^«nt  was  well  ten  years  later. 

3  se*-  melanotic  sarcoma  of  the  nose  treated 
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by  galvano-cauterization  by  Dr.  R.  P.  Lincoln,  of  New  York,  in  188i 
Tiio  patient  was  well  in  1895,  eleven  years  later. 

In  my  paper  on  the  erysipelas  toxins  in  the  American  Journal cf 
iJie  Medii-al  Sciences  for  July,  IStMi,  I  stilted  that  this  variety  of  M^ 
coma  was  scarcely  affected  by  the  toxin  treatment.  There  is  one 
case  on.  record,  however,  of  melanotic  sarcoma  baring  been  cured  br 
accidental  erysipelas.  This  with  the  slight  improvement  noted  Id 
some  of  my  cases,  notably  the  thumb  case,  shows  that  the  erysipelas 
toxins  exert  some  inhibitory  action  on  the  growth,  but  are  iosuffi- 
cient  to  control  it  completely. 

The  following  are  reports  of  some  personal  cases  which  are  pos- 
sessed  of  siiecial  interest ; 

Mdanoiic  Sarcoma  of  the  Tkumh.—V!.  I.  W ,  male,  aged  ^ 

years. 

Family  history :  Three  of  father's  brothers  died  of  cancer,  oneat 
the  age  of  55  years,  of  sarcoma  of  the  scapula;  a  second  at  the  ago o( 
69  years,  of  cancer  of  the  tongue ;  and  a  third,  at  the  age  of  35  yeare,  of 
cjuice^r  of  the  tongue.  Personal  history :  Seven  years  ago  the  patient 
bruise<l  his  left  thumb.  On  Deceml>er  7th,  189*2,  he  again  injnred 
the  siime  thumb  by  getting  it  caught  in  a  heavy  office  curtaiu  cord. 
It  Itecame  sore  at  ouce  and  slowlj'  grew  worse,  having  an  iiiflaniHl 
appearance.  On  January  15th,  1893,  he  consulted  a  ])liysiciuii  who 
pronounced  it  a  paronychia  and  hiuced  it  with  a  iHwket  scalpel.  TLe 
next  frw  days  it  discharged  sliglitly  and  was  quit©  painful.  Fpun 
.January  15th  to  Febrmiry  1st  it  was  poulticed  with  little  effect. 
Tlio  iiatii'iit  then  consulted  Dr.  L,  L.  McArthur,  of  Chicago,  who  at 
first  n'liiiiiitcd  it  as  a  "felon,"  and  operated  at  once,  removing  a  p<^r- 
tinij  iif  the  ]iail  and  some  denuded  boue  beneath.  The  wound  failed 
to  heal,  tin  April  ir)th  the  nail  had  begun  to  curl  up  and  lieooine 
dark  colori'd,  and  tlie  discharge  had  stopped.  There  was  no  iucreas* 
iu  si/e,  but  ])r.  M^'Arthur  soon  suspected  sarcoma,  and  on  May  Ifitii 
remiivrd  a  jjiect^  of  tinsuB  for  exaiHination  and  fmind  it  to  be  melaDO- 
tic  sjircoriia  of  mund-i'Hlled  type.  On  June  iSth  the  thunili  was re- 
niovt'd  and  the  axillnry  glaud.s  as  well.  Three  of  the  glamls,  thesizP 
of  olivt's,  were  fmiiid  distinctly  sarcomatous.  On  October  1st  a  small 
snp<'rtiiial  eijcapsulntpd  tuiunr  the  size  of  a  "  birdshot"  was  iiotimi 
thiiM'  inches  abiivB  tin-  left  wrist  and  directly  over  the  rmlial  arii^ry- 
NiivrnilMT  <ith  a  similar  tumor  was  found  beneath  the  skin  of  tl^' 
right  side  of  the  chfst  on  a  lino  with  the  tenth  rib.  On  Decern'-*'" 
iitX  two  others  appeared  on  the  left  arm  and  forearm;  all  these p*"^ 
k1o\v}\'  iu  Kize.  I  saw  the  patient  in  January.  1894,  in  consultation 
with  f>r.  T\'.  T.  Bull,  and  it  was  deciiled  to  give  him  a  trial  of  ♦I"' 
niixeiltiixinsof  erysipelas  and  bacillus  prodigioBUS,  and  treatmeH 
begun  Jaminry  14th,  18l>4.  The  injections  were  made  in  the  t" 
ill  <litt"t'n"iit  parts  of  the  <'hest,  chiefly  in  tlio  pectoral  musch 
the  Hheted  and  nuiiUered  toxins  of  streptoc(x;cus  erysip" 
I'iUus  jirndigiosuH  were  used.  The  tumors  ceased  t/T 
imiler  tieatiuent,  became  more  Ioos<dy  atfciched,  and  ■ 
disapijeared.     At  the  end  of  a  month  the  treatment  w, 
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vnd  tLie  patient  was  advised  to  reat  for  a  month  or  more  unless  evi- 
dence of  f iirtlior  growtli  should  occur. 

One  of  the  small  tumors  was  removed  by  Dr,  McArtliur  aud  ex- 
amiuwl  microsropically.  There  was  some  slight  evidence  of  degen* 
eratioa  aud  au  iucrease  in  fibrous  stroma.  After  about  six  weeks  the 
tmnnrs  began  to  grow  again,  aud  other  new  ones  appeared  in  differ- 
ent and  widely  remote  parts  of  the  bndy.  All  were  just  beneath  the 
skin  and  felt  like  hard  shot,  varying  in  size  from  a  small  birdshot 
to  a  pfa.  They  were  perfectly  round  aud  eucloBed  in  a  firm  capsule 
and  of  a  deep  bluish-blae.k  color,  though  the  color  did  not  show 
ttrouj^h  the  akin.  The  patient  returned  for  treatment  in  April,  1894, 
and  the  toxins  were  given  in  larger  doses.  The  effect  wa«  less 
marked,  but  there  was  still  a  certain  amount  of  inhibitory  influence 
on  the  growth  of  the  tumors.  When  discontinued  for  a  few  days  or 
?iven  iu  small  tlfwes  there  was  an  increase  in  uumlier  aud  a  more 
'apid  development  iu  those  alreatly  present.  The  general  health  of 
he  patient  was  perfect,  and  the  treatment  was  kept  up  until  October, 
894. 

In  May  a  mass  the  size  of  au  English  walnut  was  remuved  from 

he  left  axilla  by  I>r.  Bull  and  myself.     Later  we  at  different  times 

Binoved  upwards  of  one  hundred  small  tumors  from  different  ])arta 

f  the  body.     Dr.  McArthur  removed  a  still  larger  number,  making 

total  of  mffre  than  two  hundred. 

The  remaining  hintfuy  is,  iu  brief,  as  follows:  A  rapid  generaliza- 
on  of  the  dist^age  with  the  developnn^nt  of  a  tumor  of  considerable 
Lze  in  the  middorsal  portinu  of  the  spine,  and  lastly  involvement  of 
16  abdominal  viscera,  ending  in  death  in  the  siiriug  itf  IS^Jf). 

There  was  no  pain  until  n  few  mniiths  before  death  when  the 
imors  developed  iu  the  spine,  but  from  this  time  on  the  jHiiu  was 
sceedingly  st^vere. 

Melanotic  Snrcoina  of  the  Seek — Ict'lf  Hfipid  ftetierotizfttioit. — M. 
-,  female,  aged  4.')  years.     Family  history  good.     Personal  his- 


>ry :  Patient  had  always  been  iu  gf>od  health.  IShe  had  had  for  a 
tag  time  a  mole  on  the  left  side  of  the  neck.  This  was  probably 
>ngenital.  It  remained  stationary  uj)  to  the  early  part  nf  IK'.I.^  wh*^n 
began  to  grow.  In  Ajxril,  189"),  it  was  ronuned  by  Dr.  E.  M.  Field, 
:  Ked  Bank,  N.  J.  It  was  then  t\w.  sine  of  a  ntbiu's  egg,  and  was 
tnatedjust  beneath  the  ear.  There  was  no  glandular  iuv<>lvemeiit 
pX>areut:  at  that  time.  Within  fniir  wei'ks  the  tumor  recurred  iu  the 
ime  region  and  grew  slowly  until  Seittembor  ii(Hh,  ISIW,  when  the 
atient  wa.s  referred  to  mo  by  Dr.  Field  aud  admitted  to  the  New 
"ork  Cancer  Hospital.  At  this  timo  there  was  a  tumor  the  size  of  a 
irge  hen's  egg  in  the  left  cervical  re^^ion,  ruthcr  firmly  attarhfd  to 
le  deep  structures.  This  was  removed  by  operation,  and  the  tumor 
•as  found  to  l>e  entirely  encapsulated.  So  far  as  one  could  jndg<^, 
tie  entire  tumor  was  removed  and  no  eulargcd  glands  cfmld  bn  felt 
■^wpr  down  (the  recurreoci*  itself  was  in  thiM-ervical  glands).  With 
*  noHsibly  preventing  a  rcciirrpui-p  \ho.  patient  was  kej>t  iu  the 
four  weeks  and  the  mixi^l  toxins  rtf  erysipelas  and  ba- 
m  were  given  in  large  doses,  Bhe  was  then  dis- 
>8i}ital,  apparently  in  perfect  health.     Six  weeks 
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later  she  developed  Home  paioH  in  the  back  and  legs  and  WM  i 
fur  rlteuinatism.     The  painH  increa«ed  rapidly  i&  Hi'vority,  and 
returniug  to  the  hoHpital  ior  exaiuiuation  iu  JanuHry.  1^<{¥^,  a< 
tumor  was  discovered  iu  the  lower  d<irsal  re^'iou  .  ' 
a  half  iuches  iu  diameter) — an  unmihtakahle  evi  i 
The  paiun  iu  the  legn  were  very  severe,  ami  there  \\  l 
sation.    These  symptoms  increased,  and  hUer  paral.v  m.-. ...  . , .  ,-. ...  ~. 
the  patient  died  the  last  of  February,  189<].     Aatopsy  aboved  iJl  *i 
the  organs  involved. 

MicroscH^picul  examiuatiou :  Mixed  large  round-  and  H[»iikUr<rl]ni 
sarcoma,  markedly  melanotic. 

Melanotic  Sai'tnma  of  the  Thifjh  Onffiiiatmg  in  a 

— W.  J.  D ,  aged  10  years ;  male;  siuKh^.     FAmilr'fatttort 

tive,  escei»t  that  very  rweutly  his  father  has  A  >a  vhal  spfMi*' 

to  be  an  epithelioma  of  the  lip.     Persoiml  Vbli^  a  ckiU 

4  years  ni  age,  a  small  pigmented  mole  wjw  u<«tic«'ii  on  the  iiiMCtiV' 
face  of  the  left  tliigh.  This  was  very  deeply  pigmented  aad  gi*« 
rajjidly  to  the  size  of  a  hickory  nut.  Three  years  ago  it  wm  P«iK»wi 
by  thread  ligature.  It  quickly  returned  at  the  site  of  the  ■car  ud 
grew  very  rapidly.  Fourteen  months  ago  the  growth  wa»  tmt  tW- 
oughly  removed,  the  adjacent  skin  and  deep  tisHniM  being  canlnll; 
excised  in  addition  to  the  tumor.  At  this  time  tlimm  wmi  a  sbiD 
lomii  in  the  groin,  nl>out  tlie  size  of  a  cherry,  wlii'  "  toor«d 

Six  months  hiter  this  nodule  had  grown  to  cousi  .><takat 

and  two  small  tumurs  ha^l  recurred  at  the  site  oi  thu  urigtiial  Ktf- 
The  patient  wuh  {ulmitted  to  St.  Jusejili's  Hospital,  Tonkas,  <* 
March  1st.  Physical  exarainatiou  at  that  time  nhowed  in  (be  Mtf 
two  tumors  about  the  size  of  English  walnuts  ttnd  of  a  vrrr 
purple  color.  Iu  St*ari»a's  triangle,  on  the  same  aide,  tfaer«  w*i( 
irregidar  mass,  the  size  of  an  orange,  immediately  i^ver  ik» 
vessel.  The  pigmeutatiou  was  sufficiently  marked  to  show 
the  skin,  wliich  was  apparently  not  aflFected.  A  largnr  BIM 
also  lie  made  out  iu  the  pelvis,  apparently  originating  in  th^  fitP>' 
IH^ritonenl  glands.     Tliere  was  evidence  of  consi  ivkuitOtf 

with  the  venous  circulation  in  the  thigh.  The  p  r  _  ^^tntolf*' 
ditiou  was  goml. 

The  second  ojM^ration  was  performetl  March  lat,  189T.  Tb«  ^^ 
current  tumors  with  a  wide  margin  of  healthy  tissue  w«ra  tSOff^ 
The  large  tumor  iu  the  groin  was  likewise  removed  toge4ber  vHkj 
portion  of  the  sa[>heuous  vein  which  passed  tlu'oogh  the  tomor. 
attempt  wa.s  made  to  n^move  the  mass  in  the  pelvis.  Tho 
made  a  good  recovfrv  and  the  wounds  healotl  promptly  br  _ 
teutiou.  Two  weeks  jtfter  the  operation  I  saw  the  patient  incooW' 
tatiou  with  Dr.  Moffet;  the  mtLss  iu  the  j>elvis  liad  become  ooxuodrt^ 
ably  larger  since  the  oj>eration,  and  the  patient's  general  conditioB 
had  depreciated.  Although  expecting  very  little  if  any  result  tnm 
the  toxins  of  erysipelas,  the  injections  were  advised  for  a  »lwrt 
period.  They  were  given  for  three  weeks  without  any  app(U«iilfltf&' 
KnmerouH  pigmentetl  spots  shortly  appeared  over  the  sui£utoi^ 
body,  varying  iu  size  from  a  pinheml  to  a  pea  and  situated  is^ 
skiu  itself.     The  patient  s  geueral  condition  grew  rapiiUy  wafWiiBi 
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on  August  30tb,  after  a  severe  convulaiou  Listing  six  hours,  the 
patient  died.     No  autopsy  was  permitted. 

Mti'titodc  Sarcoma  of  the  ^,'tu'L—^,  W ,  aged  26  years.     Th© 

family  Liatory  was  ne^;;ative.  The  patient  had  ahvajs  been  in  good 
iealtii.  He  had  liad  a  small  pigmented  mole  on  tiie  neck,  aod  as  it  in- 
terfered somewhat  with  shaving,  his  family  physician  attempted  to  re- 


Fj».  ]  I.— MttliiDolIc  KurcoMtii  of  Neck. 

move  it  in  the  fall  of  1894.  llemoval  was  not  cnmpletif,  aud  tlie  innle 
joon  began  to  increase  in  size.  A  thorough  excision  was  made  l>y  Dr. 
Prank  Hartley  in  the  sumiuer  of  1S114.  Bhortly  afterward  a  Heomd 
•t'Tinilcir  growth  appearpd  on  the  not-k  aud  was  exfiHpd.  Other  tumors 
"»'1  on  dijQferent  parts  of  the  body,  and  in  a  short  time 
neral  infection,  eHpecially  of  the  alHlominal 
,  1811.1,  tliere  were  numerous  small  tumors 
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varviug  in  size  from  n.  Imzelniit  tt>  au  uVixe  in  different  parts  of  thfr 
body,  Tliey  were  Im-ated  in  t\w  suix-attuiernii*  tissue.  The  liver  was 
enlarged  and  tender.  The  abdonien  was  disieuded  and  tender.  Tbe 
complexion  whh  very  wallow,  and  the  imtieut  was  much  i)ro«traleiL 
Very  little  hope  of  relief  was  offered  by  the  toxinw,  but  the  treatnieut 
was  trieil  in  Hmall  doses  for  one  month ;  only  two  or  three  times 
were  the  doHes  lar^e  enough  to  produce  a  chill.  There  was  no p^ 
ceptible  effect  on  the  projujiCHs  of  the  disease,  and  the  treatment  tag 
akindoued.  The  patient  continued  to  grow  weaker  and  died  ia 
April,  1895. 

Sarcoma  of  '.    ines. 

Sarcoma  of  the  bony  strncturea  roay  be  of  either  central  or  peri- 
osteal origin.  In  many  cases  it  is  extremely  difficult  to  make  a  dis- 
tinction lietween  a  central  Hiircoma  and  a  periosteal,  for  the  renson 
that  at  the  time  when  the  tumor  is  removed  the  entire  bone  is  o[t«a 
involve<l,  and  it«  point  of  origin  cannot  accurately  be  detenuiiifd- 
While  sarcoma  may  affect  any  portion  of  the  skeleton,  certain  bones 
seem  to  have  a  ]>eculiar  liability  to  invasion. 

Concerning  the  relative  frecjuency  of  sarcoma  in  the  diffprent 
bones,  we  find,  according  to  au  analysis  of  105  cases  of  sarconift  of 
the  long  bones,  published  by  Dr.  Gross,  that  ()7  occurred  in  th* 
femur,  46  in  the  tibia,  21  in  the  liumerua,  13  in  the  fibula,  7  in  the 
ulna,  G  iu  the  radius,  and  1  in  the  ulua  and  railius.  Of  these  ciM> 
only  13  were  periosteal,  4  of  which  were  o(  tlni  alveolar  type. 

During  the  year  1890  I  made  a  careful  aiialvHis  of  90  unpublisbed 
cases,  collected  from  the  histnries  iu  tho  records  of  the  New  Vork 
Hosi>itid  during  the  preceding  fifteen  years.  Of  th«^»e  90  cases  68 
had  their  origin  in  the  soft  [larts,  while  the  remaining  22  started  in 
the  bone  or  jieriosteura.  Inasmuch  as  the  subsequent  histoT}'  of 
cases  of  sarcoma  is  so  very  important  in  estimating  the  prognosis  of 
tln^  disease,  I  ]ii!ide  a  great  effort  to  trace  the  cases,  and  succeeded  in 
doing  this  iu  44.  Iu  2f)  out  of  these  44  cases  a  fatal  recurrence  took 
place  at  varying  periods.  Nino  patients  were  found  alive  from  tlr^- 
to  ten  years  after  the  last  ojieration ;  4  f)therH  were  alive  and  free  from 
recurrence  fn)m  twelve  to  eighteen  months.  Of  Gross'  13ca»esof 
periosteal  sarcomata  only  8  w'ei*e  traced,  and  of  these  8  bnt  1  vf* 
known  to  bo  free  from  recurrence.  Whether  or  not  this  was  i  '~ 
plete  cure  is  not  known. 

Clinically,  the  chief  i>oint   of   difference  l>etween  the 
and  central  tunmrs  is  that  the  periosteal  are,  as  a  rule,  mr 
gr«fwing  and,  couse(pieut]y,  of  a  more  malignant  type. 
central  sarcomata  are  more  prone  to  invade  the  e' 
bone,  while  the  periosteal  are  more  likely  to  oo 
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x)iD  the  joint.  Tlie  diaguosis,  however,  is  of  more  jmtLological  thaD 
linical  importance,  inasmuch  as  the  treatment  for  both  varieties  is 
bd  sftine. 

Diagnosis. — The  conditions  that  may  simulate  sarcoma  and  from 
rhich  it  is  moat  important  to  differentiate  it,  are  tumors  of  beniga 


rio.  15!.— Cbondn^arcomaof  Iho  K'Uiuf  in  aiiirl  A),'i.-ii  Thinei-u  Years,    o  iri>;itiBl  i 

laractpr  and  those  of  inflammatory  origin.  The  only  benign  tumor 
at  is  likely  to  simnlrate  sarcoma  is  cfrninfnono.  Tlip  slow  growth  of 
londroma  will  uHnally  make  the  diagnosis  easy.  C'limuic  intlani- 
fttory*  ftwelliugs  or  other  affections  of  i!if«  bone  of  a  specitie  or  tuljer- 
Jons  character  often  roud^T  tint  dia^iifjsirt  most  dillicult. 

In  some  of  the  rapidly  growing  Karmiimta  of  tlio  femur,  we  may 
fcve  j)re8ent  nearly  all  the  signs  t»f  an  iiifht}unmi<n-ij  fitm'W,  ami  in 
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fact,  as  I  have  already  pointed  out  when  speaking  of  sarcoma  in  gen 
eral,  one  occa-siouall y  fiuds  cases  in  wliich  it  is  absolutely  imiK^ssible ' 
to  make  a  differential  diagnosis  except  by  au  exploratturj'  incisioc, 
combined  with  microscopical  examination.  We  sometimes  fiud  a 
subacute  periostitis  accompanied  by  marked  thickeuing,  and  sucL  & 
small  amount  (jf  pus  iireseufc  tliat  asjiiratiou  may  be  negative.  In  ad- 
dition, the  temjwrature  may  be  but  slightly  elevated,  and  the  pain 
no  more  than,  is  frequently  found  iu  sarcoma.  In  such  a  case  the 
diagnosis  is  attended  with  much  dilficulty. 

Butlin  citea  a  case  of  a  boy,  nine  yeara  of  age,  who  had  had  a 
considerable  swelling  of  the  entire  lower  end  of  the  femur,  of  four 
months'  duration.  Increase  in  size  was  very  gradual,  the  temperature 
was  but  slightly  raised,  and  pain  and  tenderness  were  also  slight  All 
of  the  symptoms  pointed  so  clearly  towarda  sarcoma  that  this  was  tbe 
unanimous  diagnosis  of  the  surgical  staff  of  St.  Bartholomew's  Hm- 
pital.  An  exploration,  with  a  view  to  amputation,  revealed  a  chronic 
inflammation  .of  the  bone  and  periost-eum. 

Ttiberculotis  disease,  e8i)ecially  of  the  tibia  or  lower  portion  of  the 
femur,  not  infrequently  is  mistaken  for  sarcoma.  The  more  dironic 
history  of  tuberculous  disease,  together  with  the  fact  that  the  region 
of  the  joint  is  seldom  affected  in  sarcoma,  will  usually  enable  03  to 
make  a  correct  diagnosis.  If  there  is  any  doubt  after  a  very  careM 
examiuatiou,  it  is  far  better  to  settle  the  diagnosis  by  an  esijloratory 
incision  than  to  wait  for  time  to  clear  up  the  doubtful  points.  8i> 
coma  of  the  femur,  being  in  the  majority  of  cases  of  the  small  round- 
celled  variety,  of  periosteal  origin,  is  one  of  the  most  maligmint  foratf 
of  tumor  known.  One  cannot  impress  too  strongly  the  importance 
of  a  very  early  diagnosis.  In  making  an  exploratory  incision,  one 
must  not  lo.se  sight  of  the  fact  that  this  step  involves  a  risk  to  wliich 
attention  has  seldom  been  called.  X  can  but  believe  that  cutting 
into  a  soft,  Iiighly  vascular  periosteal  sarcoma,  when  removing  a 
small  portion  f(jr  microscopical  examination,  occasionally  permits 
detaclmd  frnguieDta  of  the  tumor,  or,  rather,  infected  sarcomatoM 
cells,  to  1>B  carried  through  the  circulation  to  other  parts  of  the  lindr, 
causing  early  metastases.  In  cases  in  which  the  diagnosis  cannot  l« 
cli'urf^l  uj)  without  au  exploratory  incision,  this  risk  of  course  mast 
be  tak*iu.     Mixters  tumor  punch  is  of  great  service  in 

Fmrfiiosis. — Gross  found  that  in  90  cases  of  sarc 
bones,  (observed  sufficiently  long  after  operation,  S 
well  over  three  years  after  operation.     His  statit 
fact,  already  referred  to,  that  the  giant-celled  sarco: 
nant,  the  perceutjigo  of  cures  in  this  variety  bei 
taiued  in  the  other  varieties. 
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e  CJiintrgie,  Bd.  39,  8.  88G)  found  22 
collected  from  von  Bergmaiui'a  clinic. 

15  personal  cases  and  9  cases  collected 
York  Hospital,  eliow  tbat  5  cases  were 


FlO,  18.— Pertostf  al  San-i  nuu.  uf  tlie  Keinur  in  a  Girl 
""  Agt-il  Eleven  Vfurfl.    (Urigiiial.) 

t 

jtastases,   wLich  nut  iulreqiicuth-  liave 
»t  recognizable  wlieti   the   operation  ia 


operation,  I  am  able  to  give  few  data 
D8,  as  my  caseM  wvo  too  recent.     I  liave 
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amputated  at  tho  hiivjoiut  iu  four  cJisos  o(  Barcomata,  three  of  the 
femur  and  oue  of  the  Hoft  jvartH,  All  of  these  cases  recovered satisfio 
torily  from  the  operation ;  on©  remained  well  at  the  end  of  sixmonthfl; 
the  others  are  recent  cases.     Pilcher  {Annals  of  Surgery,  YoLIHL, 

1).  22)  states  that  ot  4 
cases  of  sarcomata  of  the 
femur  oi>erated  upon  at 
the  Methodist  Episco- 
jial  Hospital  1  died  of 
shtx'k  from  operation 
(amputation  throogh  th« 
middle  of  the  femm). 
In  the  other  3  cases 
Ii  i  p  -  joint  amputatioB 
was  jierformed.  All  n?- 
covered.  Two  patiente 
died  iu  a  few  raontlis  of 
abdominal  and  tiiora<nc 
metastases,  while  1  w)w 
well  a  rear  after  oi»era- 
tiou, 

B  u  1 1  i  n  {Ijc.  cH,) 
states  that  the  only 
treatment  which  would 
offer  any  hojie  of  suc- 
cess is  amputation  u 
high  up  as  poflsiUe 
above  tlie  disease,  and 
as  soon  as  the  dii^^oeis 
can  l>e  made.  In  ti* 
later  work  ("Operativft 
Surgery  of  Malignint 
Disease")  he  adds,  "oor 
present  knowledge le*d8 
us  to  l>elieve  that  amp*- 
tations  iierformed  for 
this  disease  are  wrv 
dangerous  to  life,  and 
sir<>!  rarely  successful  in  affording  a  iiermanent  cnre  or  btcb  a 
Tf'iisoiiably  lou^^  relief  from  the  disease."  Of  3G  ciises  whicL  b« 
iiilh-ftcd  only  2  of  the  patients  were  known  to  have  beeu  alive 
a  \ear  after  operation.  Nine,  however,  died  directly  from  tlie 
effects  of  tlie  operation.     In  one-third  of  the  cases  only,  w«fl  M** 


Fia  11, 


-Sarcuaaa  of  the  Ffltnitr  ;  luiotber  view  of  the  pra- 
c*dlnK  ciis».     COriRlJHLl  ) 
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OB  at  the  liip-joint  performed,  ami  iu  tUe  remainder  ampiitit- 
l  tLe  thigh.  Of  the  8  cases  of  sarcoma  of  the  femur  observed 
rself,  hip-joiut  amijutjitiou  was  performed  iu  G.  Two  died 
I  less  than  one  year  of  internal  metastases ;  1  having  also  a 

recurrence  in  the  soft  parts  of  the  wtump  and  ihac  fosna;  one 
[  two  years  after  operation ;  1  Wfw  well  wlien  hist  ween  seven 
s  after  operation.  The  other  cases  are  recent.  There  was  no 
lity  from  the  oi>eration,  which  was  performed  in  3  cases  by 
f,  in  2  by  Dr.  W, 
U,  and  in  1  by 
,  D.  Ruahmore. 
B  case  only  wan 
itation  through 
iiauv    done,  and 

followed  about 
lonths  later  from 
metastases.      In 

the  cases  that 
>f  recurrence  an 
oratory  incision 
ade  prior  to  ara- 
on,  and  to  this 
t  is  jMTiflsible  to 
ito  the  early  gen- 
ition  of  the  dis- 

In  only  one  case 
[lere  a  final  cure 
Id. 

believe  that  the 
osis  in  the  col- 
cases  of  sarcoma 
a  femur  would 
aeen  much  better 
they  all   been 

d  by  removal  of  the  entire  bone.  Amputation  at  the  hip-jdiut 
>  present  time  is  a  far  less  serious  operation  than  it  was  a  few 
ago,  before  the  introduction  of  our  modern  uiethotla  forcon- 
)g  hemorrhaj^e.  I  have  uHpd  Wyeth's  method  for  the  control 
norrhage  in  hip-joint  amputatious — the  ujho  of  hU'vI  jiius  with  a 
r  tube — in  4  cases  with  do  mortality.  The  prognosis  in  tu- 
of  the  feranr  of  central  origin  is  considerably  lietter. 


Fio,  IS,— SplBdle-cellet)  PeriosttAl  Sarcuiim  of  iLti  Keiuitr  lu  a 
Qlrl  Aged  Eleven  Tears,  from  preceding  case.     ( Orig^liml. ■) 
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Sakcoma  of  the  Tibia  and  Fibula, 

This  is  almost  always  fouutl  in  the  upper  end  of  tlie  bone, 
here  again  the  origin  may  he  pitlier  in  the  periosteum  or  in  the  an- 
tral canal,     Tbose  of  ceutral  <  iri^iu  iiro  softer  and  not  iufreriaently 

show  pulsation. 
Sarcoma  of  tlie  up- 
per end  of  the  tibu 
very  frequently  re- 
nembleii  an  inflam- 
matory swelling  or 
one  of  taberenloiB 
origin,  and  in  all 
enses  of  doubt  im 
t'sploratorT  imi- 
sion  should  I* 
made  to  render 
diagnosis  oerti 

Treatineni- 
The  diagnosis 
.sarcoma  hai 
I  ►  e  e  u  coi 
immediate 
tation  of  the 
should  be  perfor 
ed.  The  prognc 
is  much  bettej 
than  in  Barcnn 
of  the  femur, 
the  mortalitr  is 
lower.  Aniifflte- 
tion  through  thf 
lower  thigh  UDdcr 
modern  aseptic 
jirinciples  ou^'ht  to 
be  attended  with  a 
mortality    of  less 

tlijiu  ttu.  i>er  cent.  I  am  aware  that  many  surgeon.s,  particularly 
Bntlin,  lielieve  that  in  cases  in  which  the  disease  is  coniineJ  to  tie 
lower  portions^  of  the  tibia  or  fibida  it  is  safe  to  ami>utjite  below  the 
knee.  In  view  of  the  danger  of  tlie  entire  lM>ue  being  infected,  t 
think  it  better  surgery  always  to  amputate  through  the  thigh  (abow 
tlie  condyles).  ^^bJ| 


Fio.  16. 


-I'eriosteal  Snrconm  of  tho  Fiinnur  la  a  Bof  A£«d  Blx  Yean. 
(Ori^ioal.) 
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As  to  the  finul  results  of  saivoma  nf  tlu^  til>ia  jumI  fibtxhi,  of  23  cases 
ollectwi  hy  Btitliu  Ti  traseH  were,  lost  sigLt  of;  9  patieutM  died  within 
few  moutlis  after  oi>eratinu,  aad  only  3  were  known  to  l>e  well  from 
He  to  two  yeara  aftf^r  o[K^ratit>u. 


Flu.  17.— P«"ritnit«*Hl  Snrri.tnn  <if  th"*  Iviiinr  id  u  K»ry  .vjre<l  Six  Ynnr*      '•iriKiimi.) 

The  resultfl  of  Dpimis:  "  S^'.stem  <»f  Sur^pry,"  Ti>l.  TV.,  p.  ^i)\  are 
I  striking  contrnst  with  the  rc'H«ilt+3  collected  hy  Biitliu.    - 

Dennis  ftperated  upon  20  ciiHes  of  Rubjif  ritiateal  Harcoma  of  the  lon^ 

ones  with  but  1  deatli,  due  t^t  Hln»rk  fmiii  hii>-jointlteDputHti(»i).     Of 

Vol.  XVn,^37 
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tbe  20  cases  all  but  4  wfif  tniciHl.  Of  tln^  reiiiaiiiiiij^  1(5  castas  tlitrp  aerp 
but  J"!  deaths,  aud  13  patieutH  \\*n'e  wtAl  bfvtmd  the  three-vpur  limit. 
It  sbcmld  be  noted  that  Dbuiua  wtroDgly  urK«^H  the  removal  ul  i\» 
entire  boue  iu  all  cases  of  sarcoma  of  central  or  subperiosteal  ori>;iii, 
Lloyd  {Atnmh  of  Snrtjerif,  181*8,  p,  741)  removed  the  oiitirt*  fibijl» 
for  sarcoma  of  the  Inwer  en«l,   without  nni[iutnti«ni.     TIrix  is  m\ 


Fio.  IH,— Cliarciit'a  DiT^t-ast*  of  Mie  Hip  Juitit,  HenenibUQg  Sarcoma,     (OiiifriDal) 


to  be   the  first  case   in  wliii-h   the  fibula  was  removed  for  nmiif^iwiit 
(lisense. 

Two  other  cases  have  recently  l>eeu  reported,  one  br  Bland  Sottoi 
(Ihff'fxh  MvtUrol  Jiiut'ttol  ^h\\  2th  1H9(J)  and  the  other  by  NewmM 
{Gh,s,j,„c  Mf^tliral  ,h>unn,l  ISIKI,  Vol.  XLVI.,  p.  137). 
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Lloyd's  case  is  the  more  interesting  from  the  fact  that  the  patient 
as  well  at  tlie  time  of  the  report  three  yeai"s  nfter  operatiou,  ami 
rther  from  the  fact  thut  the  mixed  toxins  of  erysipelas  autl  bticillus 
"odigiosiis  were  used  after  the  operation  as  a  proiihylaytic  measure. 
he  rei»ort  stfites  that  the  adjuceut  aiirfaco  of  the  tibia  uud  the  ankle- 
int  were  slightly  involved.  It  wuuld  api>ear  that  amiiutatiou  uf 
16  thigh  would  be  the  operation  of  choice  ia  such  n  eane,  and  it  is 
it  fair  to  state  that  such  was  the  operation  advised  by  Lh)yd  but 
•fused  by  the  jia- 
ent-  The  cnre 
uniting  from  ii 
ioredrlessincom- 
lete  oi>eration  was 
oubtless  due  in 
ome  measure  to 
he  suppuration 
hat  occurred  dur- 
Dg  the  wound- 
(ealing  as  well  as 
D  the  use  of  the 
ailed  toxins.  One 
ase  of  round- 
*Ued  m.veloid  aar- 
»ma  of  the  tibia 
as  treated  by  the 
ixed  toxins  liy  J. 

Owens,  of  Chi- 
go  (Journal  of  the 
^erican  Jledical 
*«octa<f/o»,     A  u  - 

i«t  27th,  1898),  with  the  result  of  the  entire  <liHapitearauce  of  the 
tjQor,  the  patient  remaining  well  three  years  afterwards. 


Fio.  19.— ChijoUri^arconia   of  Oie   lliuui.     Hecurrt'tit    iif(t*r    haviug 
oooe  disappeared  under  the  mixed  toxiuis.     (,OTigiam\.') 


Sakcomata  of  the  HcMERrs,  Kadits,  and  I'lna. 

These  are  occasionally  seen,  but  urn  much  Ichh  cnriiiaon  than 
ose  of  the  femur,  tibia,  and  tilnda.  In  Harcmjia  of  tlio  humerus, 
-e  seat  of  the  disease  is  nifwt  likely  to  bi'  witliiji  tlie  ii[»pcr  citipli^- 
8  of  the  bone,  and  it  ia  usually  of  an  extremely  niali^naut  ty  p'*.  In 
;mnr8  of  the  ulna  and  ra<liiis — no  matter  what  th<^  type  uf  nan-oma  !» 
1  upper  extremity  is  altnoHt  always  the  on*'  iiivolv^d.  Sarcomata 
I  nboa  and  radius,  according  to  ButJiu,  are  very  iuucIj  less  malig- 
1  bia  and  fibula. 
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TreittmeuL — Some  autliorities  atlvooate  resection  of  the  diseasej 
bone,  but  I  do  not  l>elieve  tLii.n  a  safe  procedure.  Amputatiou  abtw 
the  elljow  sLoiiKl  be  the  operation  of  ehuice.  As  to  pntgno»ig  little  u 
known.  Butlin  was  able  to  collect  but  three  cases.  Of  ihest,  i 
died  of  metastase.s,  although  amputatiou  of  the  arm  was  perforweJ. 
In  the  other  wwe,  a  sarcoiua  of  th&  radium,  resecti^^u  wa«  followed  by 
local  recurrence,  and  amputation  of  the  arm  was  later  performed. 


Sarcomata  of  the  Short  B4^)nz8. 


Sarcomata  of  the  metacarijal  and  metatarsal  bones  and  of  tbe  pha- 
langes are  exceedingly  rare.  Butlin  was  able  to  find  but  one  cajseof 
sareoma  of  the  metacarpal  bone.  It  grailnally  commenceil  to  gniw 
six  months  after  a  \  ioient  blow  with  a  piece  of  iron  on  the  back  of  tiit 
hand.  The  forefinger  and  metacari)al  bone  were  entirely  remored, 
but  the  patient  was  hist  si^^ht  of  after  reooveriuf^  from  the  o|ierati()D. 
The  only  other  sarcoma  of  the  metacarpal  bone  that  I  have  been  able 
to  fiud  is  a  case  which  I  rejiortcd  in  the  Annals  of  Stinjtri/  in  1891. 

In  this  case  also  the  disease  developed  after  a  blow,  altbough  it 
aii]>eared  immediately'  after  the  injury  autl  continued  to  increase  in 
size  rather  rapidly.  Tlie  patient  waw  a  girl,  ei};hteeii  years  of  age,  io 
perfect  health.  The  injury  wjus  received  in  the  early  jiart  of  Jq1\. 
IHiH).  The  hand  became  a  little  swollen  and  somewhat  painful  iJie 
first  night  after  the  injury.  The  next  few  days  the  pain  iKecauit?  a 
tritle  less  and  t)ie  swelling,  though  8omewh:it  diminished,  did  notdisr 
api»ear.  A  week  hiter  it  increased  shiwlv  in  size,  tho  paiu  becoiaiDg 
more  aud  mora  severe.  A  [diysician  Mas  ctmsulted  at  the  time  of  the 
injury,  which  was  regarded  as  an  ordinary  bruise  aud  was  treate^lin 
the  regular  way.  Ou  August  l*ith,  the  i>ain  aud  swelling  haviug  contin- 
ued, the  patient  again  sought  medical  advice,  aud  the  hand  wa^i  imino- 
bilixed  by  a  p!dniarwi>liut.  During  the  mouth  of  September  the  j«iii 
and  swelling  both  grail uallv'  increitsed.  I  tu'st  saw  the  patient  on 
Oi'tober  1st,  two  and  a  lialf  months  after  the  injury.  Careful  e^am- 
inatiou  sliowed  a  small  fusiform  swelling  jast  over  the  middle  of  the 
fifth  metacarpal  bone.  Tlia  skin  over  this  was  i>erfectly  Dormal; 
there*  was  slight  local  heat;  the  swelling  gave  an  indistinct  st-us* 
of  fim-tuation  ou  deep  ju'essure.  Pressure  was  very  ]miuful.  Tbe 
tumor  was  regarded  by  myself,  as  well  its  by  other  surgeons  wliosa* 
it,  as  a  subacutH  periostitis.  lucision  haviug  failed  to  show  any 
marked  I'vidence  nf  iutiammatory  trouble,  oti  the  3d  of  November  a 
piM'tinu  of  the  tumor  tissue  was  removed  aud  examined  microscopi- 
cally. It  ]>roved  to  be  a  round-celled  atvefilar  sarcf»ma.  Two  day* 
later  I  aui|iatate<l  at  tlio  iniddle  of  the  forearm.  No  enlarged  glands 
at  that  time  could  be  doteeted  in  the  axilla.  The  juitieut's  general 
ccMidition  was  perfect.  During  the  wound-healing  there  was  do  ap- 
preciabb'  loss  of  flesh,  no  fever,  and  yet  the  pulse  rate  continned 
abnormally  high— 1(H>  to  110' — a  fact  which  had  been  noted  prior_j 
to  the   operatiiHi.     The  a[i|ietite  gradually  failed,  aud  three  we 
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after  the  operation  there  was  a  severe  nttack  of  abdominal  pain,  kx-al- 
128(1  in  the  epigttHtriuin,  histiuf-  twti  in-  tliit'e  dnya.  A  small  area  of 
reeisfcance  developed  iu  tiiin  ivKit>n,  and  there  wii»  marked  teuderuess 
on  pressure.  Ou  D«-i"fU)I>er  11th,  four  and  a  half  wet- kw  aft*»r  tlio  am- 
putation, a  nodule  the  aize  of  a  small  almond  was  diHcoverod  in  the 
npper  portion  of  the  rif^ht  breant.  This  was  very  tender  and  ]>ainful. 
The  other  breast,  as  well  as  both  axilhe,  were  carefully  examined, 
bat  nothing;  was  found.  Tlio  folldwiii^;  <lay  the  uudultj  had  i)ei- 
ceptibly  increased  in  size,  and  two  smaller  ones  liad  appeared  in  the 
other  lireast.  About  the  same  titae  severe  menraljiif  pains  develojied 
in  the  left  thigh.  The  j>atieut"H  Htreiif^th  faih-d  rajiidly,  and  there 
Was  almost  eomj)lete  anorexia.  On  January  1st,  less  than  two  nnvnths 
after  the  amjvutatiou,  jaundice  appeared,  and  there  was  marked  evi- 
dence of  involvement  of  the  liver  and  alklomiual  orK«ns,  The  itatient 
rapidly  failed,  and  died  on  the  23d  of  January,  about  six  mouths 
aner  the  beginning  of  the  disease. 

Saiicoma  of  the  Phalanges. 

While  iihahingeal  sarcoma  is  very  rare  it  occurs  more  freciuently 
*  than  melacari>al  or  metatarsal  sarcoma.  Six  years  ago,  I  ojierated 
I  Upon  one  case  of  sarcoma  ot  the  second  jiiuilanx  of  the  little  finger  in 
I  H  woman  aged  forty-five  years,  removing  the  finger  together  with  the 
[ikietacarpal  btme.  The  growih  ^vas  about  the  size  of  i\n  English  wal- 
''Uni,  and  of  four  monthn'  duratitui.  It  jiroved  to  l>e  a  giant-celled 
,«arcoma  of  centra!  origin.  The  patient  remains  alive  and  well  at  the 
present  time,  six  years  later. 

Although  the  central  tumoi-s  are  situated  iu  the  majority  of  cases 
Hearer  the  joint,  it  is  very  rare  for  sarciima  of  any  variety  actually  to 
involve  the  joint  itself  This  is  a  very  impoi-tant  point  iu  differen- 
'tittiing  sarcoma  from  tul)erculou8  disease. 


Sarcohlv  of  the  Clavicle. 


I  Tiiis  is  very  rare,  Butlin  was  aljle  to  collect  but  3  cases.  Re- 
'«©f^ion  was  jierfonned  in  all  cases.  One  case  (Mott's)  Wiis  cured. 
1  have  pers<mally  observed  1  case  of  small  riuind-celied  sarcoma  of 
[  the  clavicle  following  f rwture  a  year  before.  The  patient  came  to  m© 
inr  a  recurrence  aft^r  operation,  resection  having  l>een  performed  a 
few  roontiis  previously.  The  disease  involved  the  scapula  and  adja- 
cent tissues  so  extensively  that  it  was  deemed  inoperable.  The  mixed 
toxins  were  tried  for  a  f^w  wepks  without  imj>rovement.  An  opera- 
ti«>n  WHS  then  performed  by  Dr.  W.  W.  Keen,  who  removed  the  re- 
mainder of  the  clavicle,  the  entire  scapula,  and  the  upper  extremity. 
AIth<mgh  the  patient  rpf'f>vered  from  the  ojjeratiou  he  died  of  I'ci-ur- 
rence  alMiut  eight  mouths  later. 
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Sarcoma  of  the  Breast- 
Mr.  MarmaJuke  Shield,  of  London,  in  las  book  on  diseaaes  of  the 
breast,  defines  sarcomata  of  the  breast  an  tumors  taking  their  origin 
from  connective  tissue  aud  characterized  by  a  tendency  to  grow  pro- 
gressively and  locally,  aud  he  states  at  tho  outset  that  there  is  no 
class  of  tumors  more  difficult  to  write  of  accurately  and  intelligently 
than  sarcomata  of  the  bi-east.  It  must  he  conceded  that  there  are  casa 
iu  which  it  is  not  always  easy,  eveu  microscopically,  t<i  distiiigiii!*li 
an  alveolar  sarcoma  of  the  breast  from  carcinoma.  There  are  certain 
other  varieties  of  tumors  not  iufretiueutly  found  iu  the  hreaat  that 
closely  resemble  sarcoma.  Many  tumors  have  been  classed  by  tlie 
pathologists  as  fibroadenomata,  yet  tlie  clinical  history  and  rspiJ 
growth  make  it  almost  certain  that  they  wei-e  sareomatji. 

Auotlier  pnint  iu  differentiating  sarcoina  from  fibroaileDornn  is 
found  iu  the  fact  that  sarcoma  is  almost  always  of  softer  cousist^Dce. 
Fibroatleuomata,  while  lacking  tlie  characteristic  hartlness  of  m- 
ciuoniata,  are  still  decidedly  tirmer  and  harder  than  the  majoritvof 
sarcomata.  Molnlity  is  another  distinctive  feature  to  which  Sbield 
gives  consideraljle  weight.  Sarcoma,  while  euca]mlated  aud  some- 
what movable,  is  not  so  freely  movable  as  a  fibroadenoma. 

Still  another  point,  which  the  majority  of  writers  are  prone  to 
overlook,  may  be  found  in  a  careful  record  of  the  temjierature.  Tliis 
point  is  nott'cl  by  Shield,  and  is  one  which  I  have  already  nientioMci 
at  sejmfl  length  elsewhere  iu  couupctiou  with  sarcoma  in  general. 
Sarcoma  of  tho  breast,  like  sarctmia  in  other  regions,  if  thejjrowlli 
of  the  tumor  bo  rapid,  nearly  always  gives  rise  to  slight  elevation  in 
tem[ierature,  which  would  uot  he  the  case  w'ero  the  tumor  benign. 

Sarcoma  of  tho  breast  is  a  rarer  form  of  tumor  than  either  adenoniA 
or  tibmathMKuna.  Bryant  rejiorta  bnt  4  sarcomata  in  llH)  cases  o^ 
breast  tumors  observed  by  him.  Inasmuch  as  iu  tho  older  repwtB 
diritiuctiun  is  but  imperfectly  ihrawn  between  sarcoma  and  aden"- 
matoiis  growtlis  of  a  mixed  character,  we  are  obliged  to  rely  cliiefly 
ou  recent  statistics  in  forming  an  estimate  of  the  comparative  fre- 
(juency  of  sarcoma  of  the  breast.  Gross  collected  156  eases  of  sw- 
cnnia  tif  tho  breast,  ami  his  tables  show  that  the  majority  c 
tween  the  ages  of  thirty  and  forty  years.  Bryjint  and  ShieK 
believe  that  tlie  disesi-so  less  frequently  attat'ks  tho  brea«i 
women.  It  is  more  frequputly  found  after  the  age  of  t\* 
my  own  cases  (six  iu  numl»er)  none  was  under  thirty. 
thirty  and  thirty-five,  and  3  were  over  tliirty-five. 
lected  frnni  the  records  of  St.   George's  Hosiiital 
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lietween  the  ages  of  tliirtj  autl  forty,  ami  (>  lietween  the  ages  of  forty 
and  fifty.  In  14  cases  collected  from  the  MuHeum  of  the  Royal  Col- 
lege of  Surgeons  of  Englaud,  3  occurreil  under  the  age  of  thirty  years, 
3  behveen  thirty  and  fifty,  and  8  between  the  ages  of  fifty  and  sixty. 
From  60  cases  collected  by  Shield,  at  the  Middlesex  Hospital,  from 
1875  to  1895,  15  were  obserA'ed  under  the  age  of  forty,  14  bt^ween  the 
agea-of  forty  and  fifty,  and  17  in  subjects  older  than  fifty  years. 

As  regards  tliR  freijuency  of  the  various  types  of  sarcoma,  it  may 
be  mentioned  that^  iu  17  specimens  examined  by  the  lioyal  College 
of  Surgeons,  7  were  spiudle-coUed,  4  were  mixed  (round  and  spindle), 
and  0  myxosarcoma. 

Gross"  statistics,  based  upon  lofi  cases  of  Harcoma  of  the  female 
breast,  show  the  spindle-celled  type  in  IJ8  per  cent.,  the  round-celled 
in  27  per  cent.,  and  myeloid  iu  i't  per  cent.  In  many  of  the  old^ 
statistics,  the  sarcoma  is  sin] ]»ly  given  as  cystic.  It  sliould  be  borne 
in  mind  that  this  is  really  no  distinctive  type  of  tumor,  inasmuch  as 
cystic  degeneration  is  exceedingly  common  in  all  types  of  sarcoma  of 
the  breast.  In  some  cases  this  degeneratit)U  takes  form  iu  large 
cysts,  from  which  clear  straw-colore*!  fluid  can  l>e  extracted  by  an 
aspirating  needle.  In  other  cases  tlie  fluid  is  of  dark  brown  or 
chocolate  c<)lor.  In  some  it  is  thick  and  glairy,  due  to  niucoid 
changes.  To  these  cases  the  term  myxosarcoma  is  frecpiently  aji- 
plied.  The  old  term,  meduHary  or  eucpphalnid  cancer,  should  find 
no  place  iu  modern  works  ujnm  malignant  disease.  Tiiere  is  little 
doubt  that  the  tumors  designated  by  these  names  by  the  ohler 
writers  were  rajudly  growing  sarconinta.  Not  infrequpntly  Karcnnia 
of  the  breast  is  so  soft  that  it  gives  the  appearance  of  fluctuation 
when  no  fliud  is  present.  Melanotic  tumors  never  occur  iu  the 
breast  proper,  althou}j;h  they  may  originate  iu  the  skin  over  the 
breast,  and  secondarily  involve  the  glauil  itself.  I  have  observed 
three  such  cases. 

St/nipfotiifi. — The  clinical  history  and  idiysical  signs  of  sarcoma 
of  the  breast  in  the  majority  of  cases  are  fairly  typical.  In  a  large 
proportion  of  the  cases  the  disease  has  developed  after  an  injury  of 
some  sort.  Wheu  first  noticed  there  is  a  small  mmid>le  tunuu',  usu- 
ally softer  than  the  ordinary  carcinoma,  almost  always  encai»sulateil, 
and  showing  no  tendency  to  iufiltrate  the  surrounding  tissue.  As  the 
tumor  increases  iu  si/e,  the  skiu  drtes  not  become  attached,  although 
iu  extensive  growths  it  becomes  very  nmcli  thinned,  and,  ouaccrjuut  of 
the  dilatation  of  the  cutaneous  veins,  may  assume  a  pinkish  or  bluish 
color,  which  can  seldom  bo  mistaken  for  the  changes  that  occur  in 
carcinoma.     The  tumor  has  a  more  <  "cteristic  shapt^  as  it 

increases  in  size,  tending  to  becoi  *  ^e  tuberosities 
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of  varymt;  Hize  project  fnim  the  central  mass,  and  tliese  arelikehin 
differ  materially  iu  size  and  couaisteuce.  Should  ulceration  (x?cur— 
a  result  wliich  is  by  no  meaas  infrequent  in  highly  vascular  aiiJ 
rapidly  growiuf^  round-celled  sart'oniatii — fungoid  granulations  nr, 
more  strictly  speakin}^,  masaes  of  tumor  tisHue  may  grow  oat  frinu 
the  ulcerated  area.  It  is  exceedingly  difficult  to  keep  sucli  surfaces 
aseptic,  and,  on  account  of  their  high  Tascularity,  severe  heniorrhagefl 
are  likely  to  occur.  In  one  of  my  own  cases  (the  size  and  apjieM- 
ance  of  the  growth  are  well  shown  in  Fig.  20),  hemorrhages  were  fre- 
quent and  exce8si%'e.  In  such  cases  the  diagnosis  presents  litUe  ilif- 
cidty.  It  is  only  the  more  slowly  growing  sarcomata  that  are  liiely 
to  be  confmiuded  with  other  tumors.  An  important  point  in  differ- 
entiatiug  tliese  growths  from  fibroadenomata  is  the  early  age  at  which 
ihe  latter  tumors  develop,  they  seldom  being  found  after  the  age  of 
thirty,  whereas  sarcoma  occurs  most  fretpieutly  after  that  age.  Li 
one  of  my  own  cases,  the  clinical  diagnosis  of  jirobable  sarcoma  was 
made  in  a  child  aged  eleven  years.  There  was  a  history  of  injurv 
preceding  the  development  of  the  tumor,  and  physical  examinatioE  of 
the  tumor  itself  jMunted  strongly  t-owards  sarcoma.  Tlie  fact  thattbe 
disease  is  extremely  rare  in  a  child  so  young,  combined  witL  tliefact 
that  there  were  some  enlarged  glands  in  the  axilla,  made  it  impoasi- 
ble  to  rule  out  tuberculous  disease.  Microscojiical  examination  of 
the  tumor,  when  removed,  showetl  it  to  l>e  tuberculous,  andnnt&ai- 
comatous. 

Tfratitieiif  u)nl  Prmjmmfi. — As  8o<m  as  the  probable  diaf^nosis  of 
sarcoma  oi  the  breast  has  been  made,  there  is  only  oiih  furm  of  trttt- 
ment  to  Im  considered,  and  that  is  speedy  and  complete  removal  of 
the  breast  and  the  uuderlviug  fascia,  together  with  all  the  asilbn 
glamla.  The  technique  tv(  the  ojieration  does  not  differ  from  tliatof 
the  operation  for  carcinoma,  for  although  in  sarcoma  of  the  hrertsl 
tlio  axillary  glands  are  not  as  a  rule  involved^  recurrence  not  iiifj^ 
(pieutly  has  taken  jrhii-e  in  the  glands  which  the  disease  may  Already 
have  invf>l\ed  without  having  given  any  evidence  which  could  be ol)- 
tallied  by  pal[iation.  The  teiuleucy  to  recur  locally  is  very  great,  ana 
sitiudle-celled  sarcomata  are  said  to  l»e  especially  liable  to  hn'al  rwi^ 
reuce.  Hhield  cites  a  case  in  which  the  {latient  died  from  exliaus- 
tioii,  at  tlie  age  of  fnrty-eight  years.  She  had  beeu  under  treatment 
for  nineteen  yrars.  and  had  harl  nine  recurrences.  One  of  my  own 
cases,  one  of  angiosarcoma  of  the  breast,  in  a  woman  aged  fiftA-nine 
years,  had  a  very  similar  history  :  Seventeen  years  pric^r  to  the  tim*' 
wliciisliecnuie  under  my  oliservaticm,  there  appeared,  following  a  blow, 
a  Hiuall  tumor  in  li**r  left  lueast.  The  first  operation  was  perfomiw 
fnnrU^eii  y.'.irs  ago.     The  l>re;istwas  removed,  and  noenlargcxi  glan<ls 


BAitCOBtA  OF  THE   BREAST.  585 

Were  present  in  the  axilla.  She  reraaiued  free  from  recurrence  for 
aeven  years,  when  the  tumor  recurred,  ^^rew  Blnwly  for  two  years 
until  it  httd  reached  the  aize  of  au  o^ii^,  Tim  Hecoud  operation  vma 
performed  in  May,  1889.  Two  Aearn  later,  1(k;ji1  recurrence  ajjiain 
FoDowed.  No  fnrtlier  operations  were  i>prfoimed  uj>  to  the  time  when 
sUie  came  under  my  cure,  on  Jauunry  20th,  1895.  There  wa8  then 
in'eeent  a  lar^^e  tumor,  occupy iuj;  the  entire  region  of  the  left  breast, 
Bxtendiujij  from  the  anterior  axillary  line  to  the  steniunii,  and  from 
just  below  the  clavicle  nearly  to  the  ujfpcr  Ixirder  of  the  ril>8.  The 
tumor  was  fairly  well  fixed  to  the  chest  wall,  was  markedly  jtrotuber- 
ant,  made  up  of  more  or  less  distinct  nodules,  the  surface  of  which 
■was  imrjtl©  in  color,  and  in  several  places  there  was  considerable 
ulceration  with  foul  discharge.  The  tumor  was  unquestionably 
beyond  ojieratiou.  The  patient's  (general  condition  was  so  extremely 
■weak  that  she  wan  scarct^ly  al>le  to  walk  alone.  She  was  treated  in 
ihe  wards  of  the  New  York  Cancer  Hosi>ital  until  September,  1805, 
at  first  with  small  dose&  of  erysipeia.s  and  prodiii^iosua  serum,  and 
later  with  the  mixetl  toxins.  The  tumor  hail  liecome  so  mu«'h  »raaller 
that  it  wa.s  easily  removable  by  operatitin.  Her  general  eonditiou 
lad  likewise  much  improved.  Under  ether  the  mttss  was  removed. 
The  [(eriosteum  of  the  ribs  was  not  involved,  but,  as  the  skin  over  tli^* 
tiunor  was  thoroughly  diseased,  an  area  four  by  six  inches  was  left  to 
ieal  by  Krauulation.  Treatment  was  discontinued.  The  ulcer  cica- 
trizpil  rapidly.  The  i>atieut  left  the  hospital  *)u  December  14th, 
apjiarently  well. 

Unfortunately,  I  have  been  unable  to  trace  the  8ub8e<iueut  history 
tf  this  case  more  than  a  few  montlis  after  the  patient's  leaving  the 
i-ospital.  Microscoincal  examination  by  Prof.  T.  M.  Pruddeu,  of  the 
college  of  Physicians  and  Surgeons,  showed  it  to  lie  a  round -celled 
Hgiosareonia. 

A  still  more  remarkable  case  citetl  by  Sliiehl  was  reported  to  the 
Bristol  Medico-C'hirurgical  Society  in  177S :  The  patient,  aged  forty- 
ve  years,  was  operated  upon  for  j>rimaiy  spiudle-celU-d  sarcnma.  and 
^arly  died  of  hemorrhage  at  the  first  operation.  A  aumber  of  oper- 
tioDS  were  sulxecpiently  i>erfonued,  but  she  lived  until  the  fige  <if 
^iventy-four,  finally  dying  of  extensive  recurn^uce. 

These  cases  plainly  demonstrate  the  remarkable  latem-y  nf  the 
isense  and  the  importance  of  fierfonuing  a  mnnt  comjilete  npendion 
Q  nttaeking  the  jirimary  gr^^wtlJ.  Tlie^e  li;L'at  rf't"urreiJC4"s,  even  wIh^h 
iking  place  ten  years  after  the  removal  f>f  the  original  tuuitir.  are 
Lndnubte<Uy  due  to  the  leaving  behind  of  infected  cells,  altlnnigli  of 
«>ui"se  too  minute  to  Ije  recogui/ed  by  tlie  naked  eye.  It  has  bei-n 
onnd  by  a  careful  microscopical  examination  of  the  muscular  tissues 


58e 


COLEY — SARCOMA. 


aarroumliriK  sarcoma  of  the  soft  parts  that  iDfected  cells  often  pass  for 
consi(leraV)le  diwtauecH  Ix^yftiiil  tho  Bubstaiiee  of  tho  turnor,  fiiiJu%' 
their  way  not  only  Jtloiii^  the  faHcia,   but  even  between  the  buutUdi 

of    muscle   fibres 
themselves. 

Therefore,  witli 
the  idea  in  view  4 
ciiriuj;  the  patient 
of  the  disease,  i( 
were  far  better  did 
we  lose  sight  of  tlie 
old  idea  that  sar- 
coma isj  an  eneaii- 
suLated  tumor 
which  can Ijeeasilr 
removed  orsMcd 
out,  and  operate 
ou  lines  similar  to 
the  complete  cukt- 
ation  for  cnrciDi- 
niji,  removing'  tii*' 
tisBues  wide  of  tli<i 
oripmil  groT\tli. 
If  we  follow  sudi 
a  method,  I  i^in 
fouviuoed  that  t'l" 
l»roguosis  of  >;"• 
coma  of  the  lireJi*' 
will  show  improve- 
ment as  striking  ** 
has  nlreoily  l"*" 
obtained  in  c&^^' 
noma  of  the  biv*"'- 

Sarcoma  of 
the  Breast.—^ 

M .  fonmle,  a^od  31  years,  numarried,  with  good  family  history. 

slrtu'k  hi'V  Viii^Hst  against  an  iron  bracket  while  acting  a.^  clerk  in* 
div-pinds  stiirf.  Hhe  noticed  a  Bwelling  immediately  after  tbe  IB- 
jury,  and  this  contiinied  to  increase  in  size.  Five  mouths  latt'rtli'" 
liimor  was  retaoved  by  operation,  recnrrence  (iuickl^'  followinjf;  f**^ 
uiivnthrt  from  the  tirst  a  Hecotid  opemtiou  was  performed.  Tlie]*' 
t  ieid  di«>d  ci^ddeiMi  niontlm  after  tho  injury  from  a  supposed  TeenrreiK<* 
in  tho  brain,  tive  oprrations  having;  been  performed  in  the  mean  tin)*'- 
This  iviso  w;w  operiited  upon  by  Dr.  B.  Gallaudet  and  Dr.  Willia'" 
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8ASCOMA  OF  THE  BREAST.  587 

Biill;   it  was  not  seen  persoually  by  myself.     It  is  ot  interest,  as 
tiRS  an  important  bearing  on  the  following  case. 

Sarroma  nf  the  Breosf. — A.  M ,  female,  aged  31  rears,  a  sister 

tht>    ]«recediug.     The  patient  hail  always  been  in  perfect  health 
til  August,  1896,  when  she  received  u  l>low  upon  the  right  breast. 


FlO.  21.— SArcoma  of  the  Breitat  (Roiiod-ci'llfil  >,  Ueriirrent.     (Urigiual.) 

;ew  days  afterwards  she  n^jticed  a  lump  at  exactly  the  site  of  the 
nry.  This  grew  rapidly,  Init  it  was  not  i>a]ufnl  until  November. 
DecemVjer^  1890,  it  liecanie  exceedingly  p.iiidul  uinl  wum  growiug 
.h  great  rapitUty.  The  j»atient  cnusuUod  a  iijiysiciaii,  who  ad- 
ed  iiit4-nial  treatment.  On  Fcbniary  Hth,  1S97,  I  saw  her  in 
isidtation  with  Dr.  William  T.  Bull.  At  Ihis  tiuio  the  eutire  right 
iast  was  occupied  by  a  splieroidal  tnmt)r,  alxiut  the  size  of  a  large 
loannt,  markedly  pTotu1>eraBt,  slightly  fixed  to  the  chewt  wall,  not 
olviug  the  axillary  glands.  The  skiu  was  thin  and  glossy,  aud  of  a 
!p  jmrple  color  over  tlie  most  iirntulxTaiit  i»arts  (si^e  Fig.  20).     The 
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tumor  grew  with  onormous  rapidity  and  rood  began  to  lloMgk. 
patient  died  of  exhau«tiou  iu  April,  1897,  or  He\eu  month*  ifitf  »• 
ceipt  of  tho  injury.  It  is  of  interest  to  note  tluit  iu  theee  two liitm 
the  sarcoma  devekii)ed  iutnediately  after  au  injury  iu  Uitii  em»,tht 
tumor  occupied  the  right  I)rea8t  in  both  instances,  and  l«»th  wewjuit 
thirty-one  3  eara  of  age  at  the  time  when  the  tumor  developed. 


Sarcoma  of  the  Testis. 


Bfith  sarc-oraa  mid  ("arcinoma  occur  iu  the  testis,  but  WLTCom* 
by  far  the  moat  fommon.  I  liave  seen  but  one  case  of  canniioiiu 
the  testis,  wliilc  I  have  observed  eight  of  sarcoma.  Several  caam  tn 
deBcribed  by  Mr.  Butliu  in  his  )x>ok  on  sarcoma  and  carcinoiiu,  kiiii 
I  quite  agree  with  him  in  hi;)  statenieut  that,  if  a  large  dqioUt  nf 
sarcomata  or  carciuomata  were  couii»ared,  it  would  bo  (tmtid  lltAttk 
characteristics  which  they  possess  in  common  are  more  uumerrxuiiuu) 
those  l>y  which  they  are  distinguished.  There  is  very  litllfi  iliffer 
ence  in  regard  to  cause,  rajiidity  of  growth,  amount  of  jiain,  i^r  pi.tw- 
cal  characteristics,  such  as  shai>e,  size,  ami  cousistiMK^.  TLediiu* 
cal  features  are  so  mudi  the  same,  that  the  microscope  must  nia»D« 
be  enii)loyed  in  order  to  ditferenti.^te  the  two.  The  age  c»f  th<tf  i>atient, 
as  well  as  a  previous  history  of  trauma,  often  euablm  one  to  tatiitt 
prt>bable  di^iguosis  tif  siircoma,  imismuch  a.s  cununoma  MoKliin  onttn 
in  patients  under  the  age  of  thirty -five,  and  the  history  of  treoJiui* 
not  so  likely  t«i  Ije  present.  In  ueiirly  all  of  my  cjwses  of  Nnrooauaf  tk 
testis  there  has  l>een  a  history  of  antecedent  trauma.  I  have  neuAf 
observed  several  cases  iu  which  the  relationship  is  «]uito  iitrikiog- 


Jiimnd-Ct'llt'il  Sanynnn  of  the    Trjufis    F^flhuritui   lit  7^ 

G.  8 ,  male,  aged  21'  years,  with  gcMwl   family  h    ■     .     .u»»« 

perfectly  healthy,  received  an  injury  to  the  left  t«»ticle  from  • 
cycle  fall  iu  August,  18y(».  A  swelling  api>eareil  iu  ihe  Iwrti* 
Septemlter,  aud  increasetl  rapitUy  iu  siw.  The  tirst  oi*rali"n  • 
performed  iu  June,  18H7,  by  Dr.  Millbank,  of  Alliany.  Spew!/ 
currenco  in  the  cord  and  iuguiual  glands  folluwtHl.  Four  op<»r«tirt* 
were  performed,  two  by  nivHelf,  The  erysif»elas  toxins  wero  tri«if* 
tlir<»e  (jr  four  weeks  without  effect.  The  tumors  recurred  4tui  «■ 
l»atient  dieil  iu  January,  1898. 

Iii)innl-(!tih'd   Siimnna  of  the    TeKt'tm  F<iUntnn- 
E.  K-       ,  mjile^  aged  2*2  years,  with  ^cxxl  family  In-  n 

iu  perftM-t  he^ilth.  On  attemiiting  to  h<arn  to  ride  n  bicvolc,  J^ 
1st,  1S*h;,  he  fell  aud  injured  the  left  t«^stis.  Witljiu  one  v 
aft^r  he  noticed  an  increase  iu  size;  the  increase  contiuuwl,  ImttJiJ 
growth  was  not  painful.  In  August,  1896,  it  hat!  reached  theKit**'^ 
atist.  In  Miiy,  1S97,  the  i>atiejit  was  opf'ratt'd  U)k>u  and  thi*  tam'T 
was  removed.  TtecniTeuoe  follnweil  in  May.  A  second  uj«er»tion*«* 
performed  iu  June,  1.HU7.     Tliere  <|uickly  f«»llowotl  aUlominal  reciu- 
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lenre;  the  prntieDt  lost  flesh  and  strength  very  rapidly,  and  died  early 
in  October,  1897.  Autopgy  showed  nearly  all  the  alulumiiml  organs 
eitensively  involved.  After  generalization  Inul  orcuiTetl  the  erysipe- 
las toxins  were  tried  for  ten  days  with  little  effect ;  only  very  small 
(loses  could  be  borne. 

Sfireoma  of  the  Testis  Folhncw^j  lujttrff, — Tlie  patient,  27  years 
of  age,  was  a  farmer  Vty  occupation.  Famdy  hintory  good.  Personal 
history  :  Always  well  until  two  years  ago,  when  lie  was  kicked  in 
tlie  te,.sticle  by  a  horse.  A  small  lump  api)eared  immediately,  and, 
ttlthough  the  lump  never  disappeared,  it  did  ant  increase  in  size 
uuhl  ffuir  months  iigo,  when  the  [latient  fell  through  a  bay  rack, 
a^'aiu  injuring  himself  in  the  sanu^  regit m.  Immediately  afterwards, 
the  old  swelling  of  the  testis  l>egan  to  increase  in  size,  and  con- 
tinued to  do  so  nipiilly  until  uj>  to  the  present  time.  Physical  es- 
aminatiou  on  August  8th,  1H98,  showed  the  right  testicle  to  l)e  the 
size  of  a  cofoanut.  A  porti«>u  of  the  tumor  was  solid,  aud  the  up- 
per portion  showed  distinct  fluctuation,  as  if  there  were  fluid  in  the 
Javity  of  the  tunica  vaginalis;  general  health  perfect.  A  diagnosis 
)f  sarcoma  was  made  aud  immediate  castraticm  was  atlvised.  An  in- 
'isiuu  wiis  made  over  the  inguinal  canal,  just  as  in  Biissini's  opera- 
ion  for  iuguiual  hernia,  and  the  entire  testis  with  overlying  tunica 
agiiialis  aud  four  indies  of  the  cord  were  removed  en  masse.  The 
""Otiiid  healed  by  primary  union. 

Din(pimui. — Butlin  states  that  carcinoma  of  the  testis  is  most  fre- 
ueut  between  the  ages  of  thirty-five  and  forty.  He  was  able  to  eol- 
Mjt  forty-one  cases  of  sarconni,  aud  frrmi  a  study  of  these  cases  he 
:iund  that  the  disease  was  most  frequent  at  two  j)priods  (if  life;  the 
rst  from  birth  to  the  age  of  ten,  and  the  second  from  thirty  to  forty 
ears,  the  latter  period  cftrrospruidiug  very  nearly  to  the  i>eriod 
ritliin  which  carcinoma  is  most  fretjueutly  found.  M<ist  of  the  cases 
rere  round-celled  sarcoma;  but,  curiously  enough,  the  cases  of 
pindle-celled  sarcoma  nearly  all  occurred  in  ]>ati<^nts  umler  ten  yejirs 
»f  age.  As  Butlin  htis  poiuted  (Uit,  the  seeondary  enlargement  of  the 
[lands  in  sarcoraa  of  the  testis  is  ccmtrarj'  to  the  general  law  which 
lolds  gooils  for  sarcoma,  namely,  that  infecti<m  seldom  oeeura 
hrough  the  lym]*hatic  glands.  In  nearly  all  the  eases  of  Hareoma  of 
he  testis  which  have  come  under  my  care,  the  secondary  involvement 
lid  take  place  through  the  lymphatics,  aud  occurred  usually  in  the 
■etroijeritoneal  glands.  I'linically,  it  is  entirely  unneeessury  to  at- 
iempt  to  differentiate  sarcoma  from  carciuoma,  but  there  are  certain 
rarieties  of  bc-uign  tumor  whieli  it  is  iuip<jrhiut  to  differentiate. 

A  pure  carfiffftfiiiofts  tni>r>v  ot'  tui-humli-tunti  <>f  tlio  testis  is  exceed- 
ingly rare,  and  this  fact,  together  with  tlie  uniform  hardness  of  the 
tumor,  makes  it  easier  to  distinguish  it  from  the  malignant  tumors  of 
a  mixed  nature,  in  which  cartilage  occurs  tngether  with  Karcomatous 
Hssae. 
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The  mosi;  difficult  condition  to  dlatinguiBh  from  nmligiMiirt 
ease  is  iubercidosia  of  the  testis.  A  careful  clinicAl  history,  in  n 
a  physical  t'xamiuation  is  made  not  only  of  the  testis  bat  o(  the 
aiid  abdomen,  eliould  nlMays  l)e  procuretl.  If  tlw  disease  ia  tol 
ciUous,  in  a  very  large  number  evidence  of  tabercoloiui  le«ioiui  iriD 
found  elsewhere.  A  physical  examination  of  the  testis  itaelf 
alont*,  in  nearly  every  cjiwe,  make  the  diagnosis  cle^ir.  lu  w*! 
of  tuberculous  testis  the  development  of  the  tumor  has  been  nwr* 
gradual  than  in  malignant  disease.  Many  of  the  cnMrM  will  pTf  * 
history  of  nix  months  or  a  year  or  two  years,  with  no  or  verT6%id 
])ain ;  the  patient's  attention  is  first  called  to  a  lianl  lump  KJtuatni 
almost  always  in  the  epiilidymis.  This  lump,  if  seen  in  th«  Ntflj 
stages,  will  be  f<iund  U^  have  a  i>eouliar  hardness,  qnite  cdmrartfriftie 
of  tuberculous  disease.  It  is  more  nodular  than  a  malignant  tniDt>r; 
it  has  existed  for  some  time,  we  shall  lind  the  skin  adherent  aodi 
later  re<ldeued  a.s  wAl  as  adht^reut,  which  condition,  after  a  laoffft 
shorter  time,  en«ls  in  ulceration  of  chtira<'teristio  appeanUMMu  Mem 
the  stage  of  ulceration  there  is  not  infrequently  more  or  lew  finiJ  in 
the  tunica  vaginalis,  Jiud  the  cord  is  apt  to  be  thickened  aud  liinkr 
than  nnnnal.  Examination  by  tlie  rectum  in  a  considerabU*  propor- 
tion of  the  ciises  will  show  enlarged  seminal  vesicles. 

If  the  disease  ]m  malignant,  the  history  of  the  caao  wiD  bo  aoiif' 
what  as  follows :  If  the  disease  has  not  reached  an  advanced  lillC^ 
the  patient  will  ai)i>ear  in  |>erfect  health.  There  will  lie  nntiuBK 
about  liim  to  arouse  even  a  suspicion  of  tuberculous  disease.  hi» 
great  majorit}*  of  cases  there  will  1h»  a  history  of  injury  at  low 
longer  or  shorter  interval  i>rior  to  the  development  of  the  tnow 
The  tumor  will  probably  have  existed  but  a  few  months,  jiwiil* 
only  a  few  weekfi.  Examination  will  Hhnw  that  it  involves  not 
the  epididymis,  but  the  testis  itself.  The  tumor  has  a  smootl.  tf} 
metrical  nutliue,  luis  a  very  solid,  heavy  feeling,  the  veins  li 
scrntum  will  be  fnund  dilates!,  fluid  may  or  may  not  Iw  pr«*enl  ifl  tl»* 
tunica  vaginalis — more  frefpieutly  nc»t.  The  patient  will  jimUW? 
com]>luin  of  pain,  although  tn<i  much  reliance  should  not  lie  pUcJ 
niMJH  this  Hympt^nii,  and  the  skin  will  lie  found  i^erfectly  hh^tiU' 
The  consistence  of  the  tumor  is  usually  firm,  but  ijuite  distimifp 
the  cbaracteristic  har<lnes8  of  tul^erculous  disease.  Tlie  majohtj 
cases  being  round-celled  sarcomata,  the  consistence  is  unifunn,  * 
in  the  mixed  tnnu»rs,  in  which  some  cartilage  is  present,  thft  coi*'*' 
tence  varies  in  different  places. 

(iumtiKiin  fn-  Kijphilif'u'  fa  worn  may  occaaionallT  be  mtstakeii  J"' 
malignant  tumors,  but  the  history  of  antecedent  syphilis,  and  ihe  >!"• 
increase  in  size  will  render  tht*  diagnosis  easy.    Miilignaut  diiieiMuf 
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be  testis,  whether  it  be  sarcoma  or  carcinoma,  is  such  a  grave  matter 
hat  no  cliaucos  whatever  slioiild  he  taken  by  regarding  it  as  a  poK- 
ibly  beui^^u  tumur  and  waitinf^  for  the  develoiiiueut  of  eveutH.  If 
ny  error  is  to  b©  made,  it  should  be  always  ou  the  aido  of  haviug 
emoved  a  benign  tiinior  of  the  testiK  rather  than  having  allowed  a 
lolignaut  tumor  to  wait  for  time  to  aa^iMt  iu  tlje  diagnoaiH.  Ciiatra- 
Lou  shouUl  lie  performed  in  every  case,  and  t]i6  earlier  the  better. 
'urliug,  iu  hiH  jidmiraVile  l>ouk  on  diseases  of  the  testis,  advises  us  to 
exhibit  luoreury,  so  as  to  make  the  gums  slightly  sore,  iu  order  to 
alike  a  diagnosis  between  chronic  orchitis  and  the  early  stages  of 
aalignaut  disease."  This  advice  I  l^elieve  to  \m  bad,  for  two  rensfms : 
be  one  being,  as  I  liavo  alreatly  [Ktinted  out,  that  not  infretjuentlj' 
aaes  of  actual  malignant  disease  do  show  striking  temporary  im- 
frovemeut  under  vigorous  autisyphihtic  treatment;  and  the  second 
B  tliat,  if  no  iniprovemeut  whatever  is  shown,  and  the  disease  is 
Qally  recognized  to  l>e  malignant,  most  valuable  time  lias  Iwen  lost, 
Dd  the  chancea  of  cure  from  ojieratiou  have  been  markedly  lessened. 
agree  most  heai-tily  with  Mr.  Butliu,  who  says  i  "  For  my  owu  i>art, 
would  sooner  risk  an  incision  into  an  inflamed  testis — incision  made 
ith  all  due  care — than  delay  the  castration  of  a  malignant  tiiiu<tr." 
ntUn  further  states  that  the  exact  diagnosis  is  not  iu  every  iustauce 
matter  of  importance.  The  diagnosis  between  an  innocent  and  a 
alignant  tumor  is  of  little  consequence,  provided  the  disease  Ije 
aarU'  recognized  to  be  a  tumor,  for  the  treatment  is  the  same  in 
ther  case. 

I^ognosxH. — As  regards  prognosis,  we  mast  admit  that  it  is  exceed- 
gly  bad.  Of  my  own  8  cases,  not  a  sin^^le  one  has  remained  well 
fficiently  long  to  be  regarded  as  cured.  Of  56  cases  collected  by 
itliu,  in  patients  whose  age  varied  from  a  few  mouths  to  uihwards 
seventy  years,  4  died  of  causes  directly  due  to  tlie  operation.  Of 
I>erMon8  who  survived  the  operation,  21  died  later  of  recurrence, 
(d  only  8  were  known  to  l>e  aliAe  and  well  some  months  after  castra- 
)n.  One,  a  case  of  spindie-celled  sarcoma,  was  well  two  years  after 
>eratiou.  Another  was  well  three  years  after  c;istration,  wliidi  had 
ten  performed  within  tliree  months  of  the  first  ai)i)earaiice  of  tlie 
mor.  All  of  the  children  died  of  recurrence  within  a  comparntivel\' 
•ief  period.  Iu  Cfuscs  in  which  the  patient  finally  died  of  the  dis- 
ise,  tliere  was  a  respite  of  several  months  and  in  some  instjinces  years 
*  freedom,  which  sufficiently  justitied  the  operatiou. 

Treahneui. — There  is  no  question  as  to  the  u«lvisability  of  opera- 
ve  interference.  The  only  thing  to  lie  enq>hasized  is  the  importance 
i  early  diagnosis,  and,  iu  cases  iu  which  this  is  impossible,  an  explora- 
B  operation  with  castration,  if  necessary. 
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One  point  I  8br)ukl  like  to  mertiou  iu  counecti<m  witli  Um  toti* 
uique  uf  the  oiieratiou :  In  two  cases  which  Imvo  come  uoder  mr  jar* 
sonul  observation,  recurrence  took  place  iu  the  ntunip  of  IIm  cod, 
which  had  reiuainetl  behind  aft^r  the  primary  operation.  I  bdint 
it  to  be  a  very  iraixjrtaut  addition  to  the  tftchuiiiiwi  to  niak«  tboiid* 
8ion,  as  iu  the  caHe  I  descril)ed,  parallel  tr)  Poupart'a  liganwni,  tiya- 
ing  up  the  aponenrogis  of  the  external  obliifue  quito  mt  fkvclr  udis 
the  same  manner  as  iu  the  Bassiui  o])eration  for  iu^uinai  hwiii#,  mk* 
ing  it  possible  to  remove  the  c-ord  well  bevoud  the  iotanuU  iafnail 
ring.     This  pro<3€Hlure  I  have  can'iod  out  in  two  reoaii«i0n. 


Sarcoma  of  the  Kidney. 

This  sul)joct  htm  already  been  briefly  treate^l  nf  in  Volome  L  ofth^dft 
series  by  Mr.  li^^ginald  Harrison,  but  it  Ls  one  of  iDO,re— ipk  impar^tr 
ance,  and  will  !>*>.  referred  to  again  here  for  the  sako  of  uniformly.  Ot^BB 
knowledge  of  the  {lathology  of  reiml  growthH  liaa  been  tnnall  11 
by  the  just  published  work  of  Mr.  T.  N.  Kel\  nat'k,  of 
"Renal  Growths."  He  has  endejivored  to  collect  all  of  Umsi 
renal  tumorH  thus  far  reiK>rted,  and  his  carefully  cc»inpiifid  bO»^  ~y 
ogruphy,  covering  thirty  piiges,  will  prove  of  great  valoe  lo  ai^*t 
who  desires  to  make  a  thorough  study  of  malignant  diiieM«<  uf 
kidney. 

The  old  and  imperfect  methoils  of  chistsificatiou  ol  tttaon  o^ 
kidney  are  rapidly  giving  place  to  more  scientific  netfkods, 
th<nigh  we  are  still  in  the  trausition  |M>ri(^1,  much  i>rr^cv^iM 
already  l)een  atbiined.  It  is  Ui  be  h<iped  that  the  iocrMwe  ia  V 
terest  iu  this  class  of  growUis^  and  their  acknon-IetU^tMl 
importance,  will  result  in  suificieut  clinicjd  knowIed|i;:e  to  reader  (^»^ 
early  diagnosis  pos-nible,  an«l  enable  us  to  effect  a  core.  AaKel.^^ 
uack  says:  **The  mcxleru  spirit  of  research  deuuuids  thai  clinJL  i^^ 
deiluetiiH]  shall  as  far  as  jtossible  l)e  based  U()on  ]>aibcilogieal  iad^^^ 
Heni'B  a  diagnosis  of  renal  '  tumor '  will  not  now  sulBoe.** 

None  of  the  maliguaut  forma  of  renal  tumor,  until  very  rBomlL^* 
was  called  **oaneer/'  but  very  <)ften  "enoephaloid  growth**  or  "fum  ^* 
luBmatodes."  This  fact  shows  that  the  study  <>f  the«e  tttnon  mint  ^^ 
begun  anew,  and  practically  the  old  reports  uf  caaea  are  of  Utile  vf^^** 
for  scieutitic  treatment. 

luasitmeh  m  all  forms  of  malignant  disease  of  the  kidosjska^^* 
been  grouped  under  the  general  terra  "cancer,"  it  is  not  poBBbU^'* 
carefully  differentiate  the  clinical  symptoms  and  phjsioal  WKfft^ 
though  this  will  l>e  attemitteil  as  far  as  possible. 

Hland  Sutton  iu  1893  states :  "  It  is  imi>osaible  to  write  an  meccmm^ 
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romoma  of  the  kitlney  until  MurgeouH  are  more  alive  to  the  Ln- 
t  of  the*  questiouaml  tnke  .ste]>s  t«i  place  mali^inant  tumors  of  the 
5y,  while  fr*'sli,  in  tlie  JihiuIh  nf  experieiit-ed  [mtlmlogii-al  histolo- 
Aiul  thin  fritifisiii  still  IidKIh  ^^ood,  thou(^h  to  a  leBS  dygree. 
Vcijufv^r//.— MjiIi^'iiHut  growths  of  the  kiduey  ure  comparatively 
El»at<^iu  ffiniul  but  -l  cawps  ttf  cMrrinoina  df  tli«>  kiiliipy  m  8,1^00 


^m.Si.     .■Miri-Miiiii  of  the  Kidney  iD  atiill  Aged   Five  Veiirs,     Kei-urn-il  iifier  nbdomixia] 

nvphrecUtuty , 


I  of  cajcinoma.  Viroliow  nliitrs  tliat  i«iily  U.o  jmt  i-riiL.  <>t"  malig- 
neoplasuiH  owiir  in  thr?  kidu«y.  ]v»!;iiafk  huH  carefully 
shedthtP  [tftthologiral  rrcnrds  t>f  tlic  ^liuirlK-stcr  Koyal  luiirmary 
ha8  femutl  but  9  caseH  of  i>iirii!iry  r<iial  growtli,  whii'li  given  a 
ortion  of  0.19  per  ofut.  of  ciis«'s  dying  from  various  causes. 
Vol..  X VII.— 3b 
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Keljnack  believes  that  f r«>m  two  to  three  per  cent,  is  a  {air 
of  the  proportion  of  malignimt  growths  of  the  kiduey  to  tnMltgn>B* 
disease  in  all  other  parts  of  tho  body. 

Sarcoma  of  the  kidney  is  undoubtedly  luore  oominoii  Ihiui 
noma,  though  the  opposite  opinioa  was  hehl  Dr>t  long  since.    The  i 
nosis  is,  liowever,  in  many  ema^  attended  with  tlio  greaini 
for  the  reason  that  malignaDt  adanomatons  growtlia  oAan 
sarcomata  very  chisely. 

Of  300  cases  of  all  ages  and  lx>th  sexes  collected  by  KelysMik] 
were  sarcomata,  22  inviisarcomata,  142  oarcinomata,  15 
lipomata  or  mixed,  and  12  adenomata. 

Many  of  the  oases  gr<)uj>ed  under  "  careiuomata"  wererei 
"cancers"  but  were  undoubtt«dly  sareomattv. 

Age. — About  50  iier  cent,  of  the  CAses  of  sarcoma  uf  th«ki^r 
occur  iu  children  uudtM'  the  age  of  ten  years;  74  out  of  160 OHM col- 
lected by  Kelynat'k  were  under  five  years  of  age.  Tho  diMMW  mg^ 
even  occur  in  tho  foetal  kidney,  as  shown  by  Jacobt. 

Geiu'i'ol  Sifin]ihnnalttJi>4jif  uf  M<i(iijmntt  /)iV'Wc  nf  thr  /Ti/iKy.- 
tumor  is  the  most  iui}>ortant  jihysical  sign,  and  is  one  that  i» 
at  some  i>eriod  of  the  disease  in  most  eases.  It  is  usiiaD;  kani 
early.  It  is,  esf>ecially  iu  children,  the  first  sign  of  iba  dUMieil 
more  than  one-half  of  the  cases,  and  in  adnltA  in  aboat  oafe-loarik 
Guion  found  enlargement  iu  129  of  133  cases,  and  Boberti  ia61<Ml 
of  64  eases. 

Careful   bimanual   palpation  should  lie  employed,  And  in  aoD« 
doubtful  cases  it  may  be  vase  to  examine  the  patient  under  ether. 

The  tumor  is  situated  usually  in  the  space  between  tho  border  c( 
the  ril>s  and  the  crest  of  the  ilium.  It  varies  greatly  in  ma^  bcni 
as  a  rule  larger  in  children  than  in  adalts.  The  largest  tamer  of  iba 
kidney  repnrt4>d  thus  far  weighed  thirty-six  jMninds.  Th«  oatliwi* 
UBually  symmetrical,  and  the  enlargement  extends  laterally  vtAM 
than  upwards  or  downwards.  The  contour  r>f  the  alMloin«>D  ami  tkl 
position  of  its  contents  should  always  be  noted.  The  ahapo  oi  tti 
tumor  often  corresponds  to  the  shape  of  the  kidni>y  or  is  fr 
spheroidal. 

The  i>08iti(Hi  with  reference  to  tli»»  bowels  is  imporUml/ 
colon  may  almost  iuvnrial>ly  \te  found  overlying  tlxHtuncyr,  and] 
lies  an  important  distinction  from  tumors  of  the  liver  or  nplnnn 

The  consistence  of  the  tumor  is  apt  to  vary ;  cystic 
is  often  present,  aud  this  gives  the  sense  of  flnctnation  wliiflii 
often  found  in  renal  sarcomata.     In  carcinoma  this  is  much  Itm 
quont. 

H<jenmturia  is  an  important  sign,  but  one  which  ia  found  in 
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one-half  of  the  cases.  It  may  appear  at  any  period  of  the  disease 
and  in  a  few  cases  has  been  the  fir8t  sign  noted.  The  amount  of 
blood  lost  varies  greatly.  The  urine  may  be  of  a  deep  blood  color  or 
only  slightly  tinged.  In  some  cases  the  microscope  only  shows  the 
presence  of  blood. 

In  the  two  cases  in  which  I  have  personally  made  frequent  exami- 
nations of  the  urine,  some  blood  could  always  be  found  by  micro- 
acopical  examination,  but  occasionally'  there  would  be  a  large  increase 
in  the  blood  sufficient  to  color  the  urine. 

In  melanotic  sarcoma  of  the  kidney  (a  very  rare  condition)  the 
urine  has  been  found  of  very  dark  color,  due  to  the  pigment  of  the 
new  groT^-th.  The  quantity  of  urine  is  about  normal  until  the  later 
stages  of  the  disease,  when  it  is  diminished.  The  siiecific  gravity  has 
always  been  low  in  the  sijecimeua  I  have  examined. 

Guion  and  others  have  called  attention  to  vnnrorek  as  a  symptom 
of  renal  tumor.  This  would  be  of  little  significance  if  on  the  left 
side,  where  varicocele  may  be  said  to  be  almost  a  normal  condition; 
but  if  found  on  the  right  side  with  a  history  of  sudden  development, 
it  may  be  of  some  value.  Various  other  sj'mptoms  may  arise  from 
pressure  of  the  tumor. 

In  large  growths  the  liver  is  pushed  uj)  so  that  tine  thoracic  organs 
have  less  sjiace  and  freedom.  Adhesions  may  occur  between  the 
growtlji  ami  any  of  tlie  abdominal  viscera. 

In  children,  in  whom  the  growth  is  usually  very  rapid  and  the  tu- 
mor is  often  of  large  size  before  tlie  surgeon  sees  the  case,  the  diagnosis 
is  easy.  The  alxlomen  is  greatly  enlarged  and  ]>resents  a  peculiar  ap- 
pearance that  is  strongly  suggestive  of  renal  tumor.  The  veins  of  the 
abdominal  wall  are  distended.  The  solid  or  semi-solid  tumor,  which 
is  easily  outlined  by  palpation,  occupies  the  region  of  the  kidney. 
The  bowels  are  pushed  towards  or  beyond  the  middle  Hue,  except  the 
colon,  which  is  nearly  always  in  front  of  the  tumor  but  may  be  so 
empty  that  it  is  dull  on  percuflsion.  The  jjosition  of  the  child  on 
standing  is  very  characteristic,  leaning  backwards  like  a  woman  in 
advanced  pregnancy,  in  order  properly  to  fix  the  centre  of  granty. 

In  the  early  stages  of  the  disease  the  general  health  appears 
normal,  but  as  the  growth  becomes  large,  emaciation  occui"8.  In  my 
own  cases  in  children  there  was  marked  loss  of  flesh  when  first 
obeerve*!. 

Ascites  and  oedema  of  the  lower  extremities  may  occur,  but  are 
not  common. 

Dicupiosis. — Treves  has  said  that  "  renal  tumors  are  among  the 
most  difficult  of  abdominal  enlargements  to  diagnose  correctly,"  but 
until  we  are  able  to  make  a  correct  diagnosis  during  the  early  stage 
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of  the  diseaae  we  cannot  hope  for  better  results  f  rum  sai 
ference.  We  must  diHtiugulKli  i^l)  tiimora  of  the  kidney  from  tamnn 
origiuatiug  in  the  neiglaborlioo<l  of  tbe  kiduev,  and  (2}  benign  {rc»« 
maligtiuiit  tuiuora. 

Omenfaf  and  mesenftric  tumors  muy  simtilate  reniU  tumoCB,  bottlM 
location  and  general  outline,  as  well  as  tbe  iucreaAeil  mobility  in  iscat 
CJUJCH,  will  make  a  correct  diagnosis  ixissilJe.  Th«.tR*  tuiui<r>»  i««i<iiiB 
have  the  smooth  outline  and  spheroidal  Bha{>e  of  the  kidney  tUDaOb 
being  iu<jre  flattened  and  irreguhir.  They  are  much  more  radOr 
moved  aljoiit. 

Cystic  kidney  sometimes  may  ha  mistaken  fur  a  reual  tomttf. 
Cystic  disease  of  the  kidney,  however,  is  friMiaently  bilateral.  Tkk 
together  with  the  general  symptoms  of  the  diseaae,  makett  it  poaihb 
to  differentiate  the  two  conditions. 

Tiibercnlijsis  may  Iw  mintaken  for  a  malignant  tttmor,  and  in 
cases  the  diagnosis  cuu  tie  mrule  only  with  a  microHOOpa.  Id 
of  dou!>t.  careful  examiuatiou  nhoidd  be  made  of  the  longs  for 
of  tnbercnlitais,  as  the  <li.sea«e  is  seldom  primary  in  th«  Indne^t. 
Kelynack  f<iuiid  that  in  aises  when  tuberculous  lesioua  were  fmndiii 
the  kidney,  such  lesions  were  present  elsewhere  in  tlie  ImkIv  id  nirHy 
per  ivnt.  of  the  caseH,  and  the  lungs  pre«ented  evidence  of  riiha 
latent  or  active  tnlwrculosis  in  seventy  ]>eroeiit.,  while  the  bladJer  •« 
involved  in  seventy-five  i)er  cent. 

Uydrouepht'tms  or  pyontphnmiif  very  often  closely  roaomblM  mlilh 
nant  disease  of  the  kidneys.  Careful  examination  of  the  iniiWv  oaar 
biued  with  the  clinical  history  of  the  case  and  bimanual  eiamitttfy* 
of  the  tumor,  will  in  in<»«t  cases  settle  the  diagnosis.  Shonlil  IW 
still  l>e  doubt,  no  harm  is  likely  to  residt  from  explorntory  paurtaw 
with  a  tine  aspiration  needle, 

Ptriiii'^ihrtfiij  nhmrsHtH  have  also  l>een  mistaken  for  rt'iial  nmyi*^ 
Hero  again  an  exploratory  incision  or  aspiration  may  l»e  iwjair^i 
I  have  seen  one  case  in  a  child,  aged  twt»  years,  iu  which  a  lai]{BM««Il' 
ing  in  the  region  of  the  kidney  wjis  at  first  thought  to  be  ft  ci 
Rarcoma.  It  had  deveIo|)ed  rapidly,  was  situated  in  the  exact 
tiou  of  the  kidney,  was  alxiut  the  size  of  two  fist^*,  bulging  I* 
into  the  alxloniinal  canty  and  p<>»teriorly  thrtjugh  the  mawlt* 
as  to  simulate  a  lumbar  hernia.  The  child  )ia<l  fallen  min>«  montv 
before,  which  fact  still  further  increaseil  the  suspicion  of  a&fn?ii* 
Careful  examination,  however,  showed  the  growth  Ut  \wi  ti«>  fltn** 
ating  for  a  sarcoma,  and  the  diagnosis  of  hydronephrttt^is  w«  P" 
garded  as  the  most  probable.  A  needle  was  iutrtMlnt^  anil  ]»arp  I** 
withdrawn.  Examination  of  the  urine  was  negative,  thus  mliim;** 
hydronephrosis  and   pyonej)hrc*»i8.      An   exploratory   inciMioa  «!• 
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made,  and  about  a  <niart  of  cheesy  tuberculous  pus  was  evacuated; 
and  the  finger  introduced  into  the  ca\nty  showed  the  condition  to  be 
tilberculouH  diHease  of  tlie  vertehra>. 

This  is  an  exceedingly  iutereflting  case,  from  a  diagnostic  point  of 
new.  It  shows  the  necessity  of  our  using  all  the  means  at  our  com- 
uiHud  in  making  a  diagnosis.  There  are  various  other  miulitiona 
that  liave  occasionally  lieen  mistaken  for  renal  tumor;  among  these 
may  be  mentioned  dilated  bladder,  hydatid  cyst,  irregnlar  enlarge- 
ments of  the  liver,  distemled  gall-bladder,  enlargements  of  the  spleen, 
ovarian  tumors,  and  even  pregnancy.  In  not  a  few  cases  sarcoma  of 
the  kidney  has  Ijeen  mistaken  for  ovarian  tumor. 

The  diagnosis  betwu^en  malignant  aud  non-malignant  tumors  of 
the  kidney  can  almost  always  bo  reailily  made,  in  view  of  the  great 
rapidity  of  growth  in  the  malignant  tumora. 

Tirntynent. — Until  very  recently,  the  let-alone  policy  of  treatment 
has  been  almost  universally  adopted."    Many  of  the  leading  surgical 
authorities,  even  of  recent  date,  look  u|Km  nephrectomy  for  malig- 
nant disease  with  doubt  and  disfavor.     Thonitim,  as  late  as  1H89, 
speaking  of  renal  sarcomata  iu  children,  said  that  "  removal  is  com- 
monly followed  by  such  sfjeedy  recurrence  that  an  o[ioration  is  barely 
jastifialde";  and  h©  Ivelieves  that^  if  the  operatitm  is  succeHsfuI,  the 
upeedy  recurronco  which  follows  is  likely  to  cause  far  more  suffering 
than  if  the  disease  had  l>eeu  allowed  to  take  it«  natural  course, 
L      Still  later,  Bland  Suttcm  said  that  "  nephrectomy  for  renal  sar- 
rcbma  in  children  is  absolutely  unavailing,  and  is  fast  falling  into 
disfavor." 

Very  many  authoritipH  are  cite«l  by  Kelynack  to  show  the  gradual 
Veering  of  surgical  opini<jn  in  favor  of  early  nephrectomy  for  malig- 
tiant  disease,  whether  it  occurs  in  the  young  or  the  old.  American 
surgeons,  one  of  whom  was  the  first  to  perform  neiihrectomy  for  renal 
tumor,  have  Ymen  largely  responsible  for  this  change  of  oi>inion. 

The  successes  of  Abbo  have  proven  that  some  of  the  most  unfavor- 
able cases  may  not  only  survive  operation,  but  may  remain  iierma- 
uently  cured.     One  of  Dr.  Abbe's  cases  was  perfectly  well  upwards 
of  four  years  after  operation.     Among  recent  opinions  as  to  the  ad- 
visability of  opHratinn  may  l>e  quoted  that  of  Osier,  of  Baltimore, 
who  says:  "A  very  large  proportion  of  the  cases  c^nnes  first  under 
the  cAre  of  the  physician,  whose  iirovince  it  is  to  recognize  the  condi- 
tion ;  and,  to  dt)  justice  to  his  patient,  he  should  be  thoroughly  famil- 
iar witli  the  advances  which  have  been  made  in  the  development  of 
renal  surgery." 

Carefid  examinatitm  of  all  of  the  cases  of  malignant  disease  in 
whicli  operation  has  l>eeu  i>erformed  and  a  study  of  the  final  results 
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iustify  tie  iu  concluding  tliat^  wliile  the  prognosis  is  still  extrenelj 
oad — and  this  is  especially  true  in  tlie  younger  patients — operation 
ihould  l>6  advised  iu  all  cases  in  which  there  is  a  reasonable  proba- 
bility that  the  entire  tumor  can  be  removed.  In  performing  nepb- 
rectomy  for  malignant  disease,  every  portion  of  the  fibrous  capsule 
ihould  be  removed  and  a  careful  search  should  be  made  for  enlarged 
Inlands,  which,  if  found,  should  be  scrupulously  removed. 

At  the  present  time  the  mortality  from  the  oi>eration  is  not  tii 
[rom  fifty  jjer  cent, ;  but  there  ia  no  question  that,  with  earlier  dug* 
aosis,  this  mortality  could  be  reduced,  and  the  final  results  will  p^ib- 
ibly  show  a  corresjjoiiding  improvement.  Before  operation,  care- 
ful examination  should  always  be  made  ^ 
iS  for  secondary  deposits.  Aside  from 
treatment  offers  any  hope  even  of  teraporax 
bave  been  used — for  example,  iodide  of  po. 
arysipelas  toxins^ — but  thus  far  little  has 
reeommeuda  cocaine  and  antipyrin,  and  i 
opium  in  these  growths.  Fortunately, 
ievere,  but  in  those  cases  in  which  an  anodyn 
[eel  no  hesitation  in  using  morphine. 


6  other  kidney,  as  veil 
ation,  no  other  form  ot 
lief.    Various  remedies 
ium,  Chian  turpentinei 
a  accomplished.    Sno"* 
ses  against  tlie  use  <^^ 
pain  is  not  as  a  ro^^ 
is  required,  one  shotxl^ 


Sarcoma  of  the  tTppex  Taw. 

According  to  Senn,  malignant  tumors  of     le  jaws  are  for  the  mc^^^^ 
part  sarcomata.     The  statistics,  however,  of  iiiese  tumors  do  not  hs*^^ 
>iit  this  statement.     The  most  complete  investigations  on  cancer      "^ 
Jie  upper  jaw  are  embodied  in  the  paijer  of  Max  Martens  {Deuha^^ 
Zeitsrhri/t/ur  Chirttrgie,  Bd.  44,  p.  483).     The  author  collected  all       o^ 
ihc  cases  of  cancer  of  the  jaw  treated  at  the  Surgical  Clinic  at  GC~^^ 
;ingeu  from  October,  1875,  to  Octol>er,  1895—86  in  number.     In         '* 
>f  these  cases  there  was  a  total  resection  of  the  nppcr  jaw,  and  in  ^^^^^ 
1  partial  resection.    Of  the  86  cases  57  were  carcinomata,  27  sarcomatiii-^^ 
The  relative  proportion  of  the  two  disease-s  varies  little  from  thji^-  '**, 
jhown  in  the  statistics  of  Weber  (133  cases).     Gerth  collected  1 
•ases  of  carcinoma,  96  of  sarcoma;  Kuster,  20  of  carcinoma,  14 
jarcoma. 

Nearly  all  tyx>es  of  sarcoma  are  found  in  this  locality,  although  ^*i 
lie  majority  are  round-celled.  In  Martens*  collection  of  cases,  all  o^*^-^^ 
Jie  cureiuonia  patients  were  over  forty  years  of  age,  and  the 
vaa  considerably  more  fre(iuent  in  men  than  iu  women,  the  proper' 
ion  being  34  to  23.  In  the  case  of  sarcoma  50  of  the  patients  wer^*'"^** 
)ver  forty  ^eara  of  ago,  only  12  under. 

The  tliu'uttl  hktory  and  symphmmtologij  of  these  cases  may  be  ver.^L^ 


ol 


FiQ.  23.  -Mali^naut  AdenutiiA  ib  a  Woai&u  Agftd  Eighty  YiMtnt.    (Ordduftl). 

i  called  to  ft  Hli^jht  Hofteuiut^  tt(  tim  alveolar  prnc^as,  antl  a  teudency 
bleeding.     The  course  of  thone  caHPH  18  generally  rapid,  jiud  in  a 
lort  tiuie  the  hi^uh  wliit'b  at  tirHt  Hinmlated  iiiflamiuatory  diseane 
K5om©  cliaracterintic  of  maligiiimt  tumor. 

In  mnny  ea.se»  the  diseawe,  fltarting  in  the  antrum,  extends  to  the 
bit,  and  iu  ftdditi(m  to  the  bullying  f>f  the  autniin  thf^re  in  a]»t  to  be 
une  exophtlmlmus.     In  nioKt  cjiHes  va  ^^landular  eu]ari^eineut«  are  to 
>  found,  although  occasionally  the  c»-rvioal  glandB  are  afft^cted. 
Treatmeut  fmd  PtfjgiiofitM. — No  other   jirex'^durfi  than  fxcision  of 
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the  jaw,  partial  or  complete,  ie  to  be  couaidered.  If  ilie 
made  sufficieutly  early,  and  the  Ikjuo  l>e  excisetl  wide  oi  loe  nuxK», 
there  is  a  reaHouablo  hope  of  perraaneut  cure.  The  tuortalitv,  ho*- 
ever,  from  the  oi»eratiou  i»  considerable.  In  Tr«ttidel««tilwirg' *(»«•: 
14  total  excisioDH,  there  wan  a  mortality  of  28  per  cent.  Mtfttti 
collected  the  statistics  of  14  leadiuj;  oi>eraiorH.  behrMD  W43 
1870 — 124  eases  iu  uunil>er— of  which  44  dietl,  ^vin^;  a  mortAli^ 
35.5  per  cent.  BiitliM  collected  lOH,  with  ]i  nn»rhility  of  HO  |ii»r 
Of  the  74  cases  of  total  resoctitm  at  the  CjK)ttiii|{eu  Clinic  tliePB 
22  deaths,  or  a  mortality  nf  30  i)6r  ceut.  In  the  partial  nMcttiw 
the  mortality  was  ouiy  8.3  i»er  cent.  Tlie  uiost  frwiaenl  can?*  nf 
death,  ho  fur  as  kuowu,  was  bronchitis  or  pucumonia  (oUowinc  tV 
operation.  Jlenin^^itia  occasionally  foHows  the  operaticm,  and 
possiliility  >*lmii]d  alvvuvH  bo  counidered. 

Ah  throwing  much  utHnled  li^ht  U{X)n  the  i|iMation  of  final 
ill  operation  for  oiucer  of  the  njiper  jaw  MarteiMd*  c««e«  Aranfm^ 
great  vnhie.     Of  the  74  total  rest^ctions,  HH  died  of  the  openlioB;  3! 
later  »»t  nx-urr«*uice.     Of  the  12  partial  resectiouw,   there  Wit  Ifll  1 
death  fri>m  tlie  oi>eration,  while  6  died  of  recTxm>iwi«». 

The  pro^jnoais  is  somewhat  l>etter  in  aarcoma  than  iu 
Out  of  2ri  cjmes  i>f  carcinoma  76  i>Hr  cent.  die<l  of  r»*currM>ee, 
13  cases  of  sarcoma,  G2  jier  cent. 

In  regard  to  the  duration  of  the  j-ases  that  wer»i  cla««?«l 
there  were  8  cases  of  c;in*inoma  well  l)eyon<l  five  jrcAre,  (i  of 
were  well  from  nine  to  eighteen  years.    Of  the  oiMC«  of  Mironi,^ 
remaiui^d  well  from  six  to  thirte<Mi  years,  (J  after  tlir«»o  yeaw. 

In  i"egard  to  the  l»eHt  nietlnKl  of  operating,  many  <liffen*ot  IDQ* 
gions  have  l>eeu  proposed ;  probably  the  l)e,st  is  that  known  on  WAef  • 
incision,  iu  wjiiili  the  up]ier  li]i  is  dividcnl  at  the  main  tine  wftfM 
the  sejttum  of  thf«  nose;  then  the  incisitm  is  carriisl  l)*'low  Utenoin 
on  the  affec^Unl  side,  around  the  base  r)f  the  noae,  np  the  side.  Bflid.' 
to  the  inner  cauthus  of  the  eye.  It  is  tluni  extend»'d  by  a  coiitm in- 
cision along  th<'  edge  of  tlio  orbitfil  ti<M»r,  nearly  to  the  extenuil  AQldi 
of  the  eye.  The  contiMits  of  the  orbital  cavity  ahoahl  lie  cai^follT 
separated  fi'om  the  floor  with  a  periosteid  elevator.  Tlio  roaUrU** 
can  be  dividfil,  citlirr  with  a  chain  saw,  or,  l)etter  still,  a  OigU«iJ* 
saw,  or  a  chisel.  The  misal  ]>nK'es8  should  then  Iw  divided  withbew 
loroeps.  The  sectinu  at  the  junction  of  the  maxillary  boneottil'o 
be  easily  made  v^  itii  the  Qigli  wire  saw.  By  mt^uiiis  of  a  Uno-too^ 
forceps,  and  the  ju«licious  use  of  heavy,  blunt-pointfed  aeusoi*.  ^ 
booe  can  now  l)e  easily  removed. 

The  (t/Ur-trt'(ttment.  is  of  considerable  imixirtaoee.  The  JtHf^ 
should  be  kept  in  a  prone  iKwitiou  for  »evend  days.     Th»  w*^ 
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Id  l>e  moat  carefully  ami  frecjuently  cleansed  with  some  strouj^ 
tseptic  wash.     The  gauze  packing  may  be  removed  in  two  or  three 


Sarcoma  of  the  Lower  Jaw. 

Primary  malignaiit  tumor  of  the  lower  jaw  is  nearly  always  sarco 
latous.  Epithelial  tliaease  startinj^  iu  the  neighboriug  tissues  may 
secondarily  involve  the  jaw.  Many  of  the  cystic  tumors  of  the  lower 
jaw  have  been  regarded  by  gome  authorities  as  epithelioma.  Sar- 
coma of  the  lower  jaw  may  be  of  either  central  or  periosteal  ori(;ia; 
clinically  the  chief  point  of  diHtinctiou  is  rapidity  of  growth.  Central 
tamoi-s  (leveloi*  more  slowly  than  the  periosteal  and  mny  be  several 


Flo.  an.— Roiinil-t-rllMl  Sarcoma  of  iJn*  lAiwcr  Jav 
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years  before  reaching  any  considerable  size.  They  are  almost  always 
found  in  the  sides  or  anterior  ]»ortiou  of  the  jaw,  rarely  originating  in 
the  ascending  ramus.  In  periosteal  tutJinrM  the  growth  is  often  so 
rapid  that  the  trouble  is  at  first  regarded  as  intlainniat<iry.  I  have 
rei-ently  seen  a  case  in  which  a  very  large  tumor  develoi)ed  iu  a  few 
weeks  and  the  disease  ran  its  entire  course  in  less  than  six  months. 
In  the  early  stfige  it  cnuld  not  be  dilTerentiated  frnm  iiill.-inimntory 
trouble.  The  alxive  illustraticm  ahows  very  >vell  the  appearance  of  a 
perif>«teal  sarcoma  starting  in  the  alvetilar  proc<^ss  t)f  the  anterior  por- 
tion of  the  lower  jaw  removed  from  a  man  seventy-two  years  of  age. 
No  attempt  vcan  made  in  this  cane  to  jireserve  the  continuity  of  the 
lione.  Ilesection  wa8  easily  performed  by  mean.s  of  the  Gigli  wire 
saws.  The  patient  made  a  go(»d  recovery,  although  there  was  consid- 
erable supimration  al>out  the  ends  of  the  divided  bone. 
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Treatment. — No  treatment  other  than  radical  oi>eratioQ  shooldl 
considered.  If  the  tumor  be  of  slow  growth  and  central  ori^pA  BoUii 
believes  that  the  goii^iu>;  or  scrapinK  out  of  the  tumor  will  mfitt. 
Partial  resection  I  think  the  safemin'ratiou.  TUin  titav  bepafbcaid 
in  some  cases  so  as  to  leave  a  bridge  of  bone,  ibns  pfeaenriim  llw 
continuity  of  the  jaw.  Ik  is  most  important  to  remove  the 
ing  soft  structures  in  sarcoma  of  periosteal  origin,  f«»r  theM 
are  not,  as  a  rule,  encapsulated,  tending  rather  to  itifiltrata  the  ai!j»> 
cent  ti.HHues.  Metastases  are  extremely  frnjuent  in  periosteal  urmna 
of  the  jaw;  the  lymphatic  glands  iu  the  immedilttericiiutv  aruMviy 
aifet^ted,  although  the  glands  in  other  portioDfl  of  tho  body  an  fa*^ 
queutly  the  site  of  secondary  deposits. 

Kesectiou  of  the  lower  jaw  is  not  a  difficult  operatirm;  th«  mft 
X>arts  are  separated  by  means  of  the  knife  an«l  i)eno«t«al  elMitor: 
a  tooth  may  be  removed  at  either  end  of  the  tumor  in  ord«r  to  fiidlitiift 
thu  Hawing  of  the  lK>ne.  If,  however,  the  Gigli  wire  flaws  be  iBid, 
removal  c»f  the  tooth  should  sekhun  be  necessary.  If  tho  diMMeia- 
volves  a  consideiable  portion  of  the  anterior  part  of  the  jaw,  it  «ill 
be  necessary  to  divide  the  tissues  externally,  incluiling  tho  iip.  Ib 
rare  cases  it  is  necessary  to  remove  one-half  of  the  jaw.  In  !«?("«»• 
iug  this  operiitiou  the  external  incision  should  iilw»jii  bo  made. 
Henionliage  is,  hh  a  rule,  easily  controlled  by  tempoiurr  paddof 
with  iodoform  gauze ;  subsequently  the  moutli  should  lie  freqoadij 
and  carefully  cleansed  with  some  antiseptic  solution.  Bntliii  adro* 
C4ites  the  free  use  of  ]«owdered  iodoform  iu  these  cases  aod  bdievM 
that  harm  seklom  results  from  this  practice. 

HtsttJts  of  Opffdtktu. — Butlin  has  collected  1(M  cases  with  H 
deatlis,  or  a  mortality  of  14  i*er  cent. ;  in  5  cases  tlie  deaths  weredaa 
to  exhaustion.  In  all  of  the  fatal  cases  the  entire  hidf  of  the  jaw  had 
been  removed.  The  majority  of  the  operations  were  iM^rfonned  ytft 
to  1880,  heucp!  tho  operation  at  the  j^reseut  time  shonhl  hAvaft' 
tality  consideraltly  l>elow  that  shown  by  Butliu's  statistics. 

As  regards  the  final  results,  in  19  cases  of  sidijien osteal 
in  which  the  operation  consisted  in  resection  of  a  portion  of 
oontaining  the  tumor,  there  was  no  mortality ;  8  imtieuts  died  of  ♦wT 
rapid  recurrence,  8  were  lost  sight  of,  and  only  1  in  the  eotira  VBt 
ber  was  well  at  the  end  of  two  and  a  half  years. 

The  final  results  in  the  cases  of  central  sarcoma  are  much  taortalat' 
factory.  Of  14'A  collected  by  Butlin,  8  died  of  the  oi^eration ;  SO**** 
lost  sight  of;  13  were  reported  well  at  fr<jm  a  few  mouths  ta  nil  ye«i* 
after  ojieration,  6  cases  baring  remainetl  well  more  than  two  jitf^ 
4  more  than  three  years.  Of  the  4  successful  caaes  2  war*  gi*^ 
celled,  1  Bpiudle-celled,  and  1  so-called  *"  fibrofyinK** 
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Sarcoma  of  tlie  Orbit. 

yeen  writtou  iu  toxt-bejoks  ot  sarcoma  of  the  eye, 
)  foimd  to  Barcoma  origiuatiiifj^  iu  the  orbit  it»elf 

jttler,  in  the  C'levehiid  Jledlcal  (jazeife,  1897)  lias 
:f  is  a  veritable  stronghold  for  malignant  disease^ 
d  it  may  an  well  }w.  cnuaidered  as  Iteyond  the  R('oi>e 


r  Fjo.  25.  — Prtrec'tiiii'if  ihu  (irliil.     (*iri);tnnLi 

Quary,  1898,  whpn  he  began  to  notice  a  "water- 
Yision  was  ]>f'rfoet.  Two  or  t]net>  weeks  later 
ed  gland  in  the  iieok  on  the  right  siile,  and  at 
e  began  to  biil^ip.  ^ly  first  oxtLini nation,  March 
very  marked  exnphtljJihiuiH,  witli  an  enlarged 
D  Englisli  walnut,  in  Hir  mibniaxillarv  n^gioii. 
the  PoHt-Oraihiatf^  Hcwj.itul  :\Iar<'h  Vlih,  181)8, 
of  eryHijtelas  ami  barilhirt  i)rodigio,suH  were  used 
6  diseaHfi  Hhowpdno  iiiiprnvt'Uipnt,  but  tlipre  wan 

trtxius  Wi'ie  tlu'ii  given  up,  and  thu  fitllnwiiig 
markt^d  iucrfuHo  in  the  nize  of  tlit^  tuitmr.  The 
atly  and  the  pain  was  so  severe  that  it  was  de- 
5  nif^rely  as  a  measure^  for  giving  relief.  I  re- 
t  the  same  time  tlie  enlarged  gland  iu  the  neck. 

no  way  invnlveil,  but  had  been  simply  pushed 
the  sareonia  wliicli  a|iparentlv  originated  iu  the 
of  the  orbit  and  almost  entirely  filled  the  cavity. 
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Exaiuiimtion  of  the  tumor,  an  well  as  of  the  ^Innd  from  tho  n*H*k,  sltoviid 
the  structure  of  both  t<>  \x*  "  rouud-celletl  Fuircoma  of  a  highly  nanilkr 
tj'pe." 

The   disease   progressed  very  rapidly,  extending  into  the  bna 
and  causiuj;  death  Mny  lH\u  1898,  or  live  mooihA  from  the  finl 

symptnijis  nf  thf'  tlttuhle. 

The  followiug  cane  is  an  example  of  even  grenter  DuUigllAlieT.   Ii 
this  ease  it  is  not  possible  to  tell  whether  the  diaeiwe  origiiiifad  in 

the  orbit  or  iu  the  Bujierior  maxilla: 


A  b<*\,  u^'<•d  i)  yeurs,  with  ^'(Kid  fuinily  hiaharj,  compiuuaim 
OctolHT  Irtt,  1K\)S,  of  [lain  «>n  swullowiug. 

A  Kwelliu^  HuppoHed  t^:)  lie  au  aliscesH  was  seen  biil|;ing  dovnvuih 
from  the  rtM)f  4  )f  the  in<  >uth,  A  few  ilays  latt»r  the  eye  began  to  bolc^iad 
became  very  juiiiifuL  The  exo[)hthalmuH  ituTeaseil  nipidlj.  Thn» 
weeks  jifter  the  U^^iuuiu^  of  the  symptoms  1  saw  the  {uitieut  inn*- 
sultntion  with  Dr.  Theodore  Duuham.  In  tliia  short  tiu««  tLf  ih»- 
ease  h;ul  ndvjiured  to  the  followiu^  extent:  Tlie  left  eye  waa  nuifcedDI} 
prtttnidiuK,  the  lids  were  red  ami  (edematous;  tiiere  WHH  abo  MM 
bulging  of  the  sujrorior  nuixilhi,  lM>th  externally  and  in  tin*  arity  nf 
the  ujouth.  The  tumor  involved  the  soft  palate  aa  well,  and  Ik 
eliild  had  tlie  greatest  (liffieulty  in  swallowing.  Wlien  it  igeoondnM 
that  this  hofwdeHs  eondition  ha*l  develojied  in  &  healthy  chiUioikiw 
weeks  we  ujipriH'iate  the  malignant  eharaet»*r  of  the  growth. 


Tfkufuosia. — Little  vmx  \ye  said  of  the  diaguoMiB  nf  fiaroaaiAi 
urbit.     In  most  of  the  cases  that  have  come  under  m^ 
pain  wa.H  not  a  ]>romineut  symptom  until  the  later  stages 
eAse,  or  until  exophthalnius  hud  npj»eaire<i. 

A  m4)st  iutf'trestiug  cane,  aa  sliowiug  the  lUfficnlty  in  naUag  ' 
diagnosis  in  sttme  cases,  esiieeiftlly  in  the  spindle-celled  tyj*,  ul*^ 
is  compiu-jitively  rare  in  the  orbit,  has  just  lieea  referred  Ion* If 
Dr,  W.  H.  Carmalt,  of  New  Haven : 

The  jiatient  was  a  woman,  aged  35  years,  nninarried,  with  ttftil^ 
ily  history  of  malignant  di.sease.  Alxtut  eight  years  ifto,  lii™l 
tiiken  oold  thtring  menstruation,  the  flow  snddcnly  stopped.  Tw 
same  da>  the  right  eye  liecame  suddenly  swollen  ana  protrnM 
uoticeubly. 

She  consulted  Dr,  Carmalt.  wlio  lieliev^d  a  blood'-veotel  had  k** 
come  eugor^ieil  and  iniptured.  The  protrusi<m  never  fmhoilid.  * 
1891  nn  operation  was  i»erformed  by  Dr.  Carmalt  and  the  eiophlh^ 
miw  was  found  to  l>e  due  Uy  a  tibro-aarcoma  originating  in  th"  n*^<" 
the«irbit.  The  eye  was  not  removed.  Thedis»*ase  r<H'urr%*<ltw«  ii*** 
later,  and  grew  very  slowly  until  Deceml)er,  1H*.>7,  when  theey^*** 
removetl  and  the  orbiljd  cavit\  carefully  clejuie<l  out.  A  secuDJ  •*" 
currence  soon  followed,  and  a  third  operation  was  i>erform«d  Orff"* 
4th,  181)8. 


BUUICOMA  OF  THE   OVAIOES. 

in  MftHgnancy.  —  A  very  important  feature  iu  ctmuet'tinu 
■^tb  this  case  was  the  fact  that  with  the  grailual  iiicreaHe  iu  the 
lualigimucy  of  the  tumor,  as  Hhtjwn  by  the  inure  ra[)id  recuireuce  after 
««ch  operatiim,  there  likewise  appeared  a  change  in  the  type  of. 
sarcoma.  At  the  first  oi)eration  the  esamiuation  sliowi'tl  the  growth 
to  be  a  "  iibrosareuma" ;  at  the  wecond  a  '^uiyxoburroma,  "  .showing 
an  increase  in  the  cellular  elements;  and  at  the  last  o|>eratinu  the 
tumor  removed  showed  the  tyjyieal  stnicture  of  a  '*  round-felkHi"  sar- 
coma. I  am  not  aware  that  attention  ha.s  been  called  to  this  fact  of 
a  gradual  change  in  the  type  of  sarcoma,  yet  it  is  supjini-ted  by  the 
biBtorieH  nf  sevend  otlier  oasoH  that  T  have  oliaerved.  The  following 
Daae  of  sarcoma  tif  the  abdoriiiual  wall  is  iutroduced  iiere,  aa  it  strik- 
Liigly  illustrates  this  trausfornnition  : 

The  patient,  a  man  aj^ed  69  years,  without  anything  in  family  or 
personal  history  worthy  of  note,  firnt  noticed  a  tumor  iu  the  right 
siJe  of  tlie  aMomiual  wall  iu  lS*i7.  It  grew  slowly  and  was  excised 
teu  yeare  later,  or  twenty  years  agcr.  It  wjih  ]irouonuced  a  "fibrous 
tumor,"  but  recurred  live  or  sj.x  VHars  later,  having  become  four  to  five 
inches  iu  dianipter.  A  secontl  recurrem-n  folkjweil  two  Aears  later, 
and  a  third  oppratinn  was  jierffirmed.  He  renuiiued  well  for  about 
three  yeju-s  longer,  when  the  diseaHe  again  recurred.  The  history  of 
operation  and  recurrence,  with  the  intervals  gradually  becoming 
thorter,  continued  up  to  April  *2<ith,  lHll'7,  when  1  first  saw  the  \n\- 
ient.  Thti  last  f>perati(in  liail  bet-n  performed  but  hjx  weeks  before, 
et  two  tumors  had  appeared  in  the  ]n<'HU  (iine  in  the  ngion  of  the 
>ld  cicatrices.  They  w*!re  so  soft  jih  to  be  almost  Huetuating,  and 
rero  situated  just  under  the  fa.scia  of  the  itjuscle.  I  removed  them, 
jad  the  microscopical  examination  showed  them  to  I>e  "pure,  small 
onnd-celled  sarcomata,  very  vascular."  Speedy  recurrence  and  death, 
,  few  mouths  later,  proved  the  Jiigh  malignancy  of  the  growth,  which 
lAd  become  slowly  changed  from  a  tibrosarcoma  of  low  malignancy 
o  a  round-celled  one  of  very  high  malignaney. 

T^reafineiif. — As  regards  the  treatment  of  orbital  sarcoma  I  believe 
pperation  seldom  if  ever  effects  acme,  and  if  Hie  <lisease  is  far  ad- 
auced  it  should  not  l>e  ]»erforiJied  t'xi-ept  to  ati'ord  relief  from  pain 
nH  tension.  The  prognosis  is  absolutely  bad.  I  have  never  known  *)f 
>  case  of  ciure. 

Sarcoma  of  the  Ovaries. 

Although  malignant  disease  <if  tlie  uterus  is  very  common,  it  is 
•are  to  find  either  sarcoma  or  i-arciuonia  originating  in  the  ovarien. 
Ln  a  recent  table  of  tumors  of  the  ovaries,  collerted  by  Swan  itf  the 
Johns  Hopkins  Hospital,  comprising  l.^iHS  i-ases  o]iernted  upon  by 
Dine  surgeons,  there  were  but  ^^17  solid  tumors,  ami  of  these  IH  were 
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Iii/iHintirlj  aH  rnont  of  the  lists  of  eases  kaw  bean  coUartri  fro* 
HfMyjut  rlitjir-H  of  difleai»es  of  women  (exdonte  of  eUldiaiX  i^ 
Hi<«fiiH  \yvii\in\i\i-,  that  the  statistics  do  Doifpve  a  fair  prafwitioa  o' 

r}jil(Ir«'ri. 

'i\vcjity-Hi\  fif  tho  patients  in  CzemT*8  diiue  had  borne  ciuldi¥i>< 

two  u't'in  Ht^Tth-,  {'Icvfui  were  unmarried.  Aa  reigards  llie  cansationi 
Vi'i'.v  lifti'i  iH  known.  Mf'DHtmation  in  some  cases  was  normil  lu 
«'Hilv  hU'.  ill  (Hjti  ca«e  it  had  ceaaed  siuoe  the  thirteejith  vev.  I"^ 
two  rjiKOM  it  wuH  vfii'v  profuse,  and  associated  with  spaamodic  p^ 
fii  Moino  pulnMiiH  nif^uHtniation  was  irregular;  yet,  on  the  other hwi 
ill  Mi'V<'nil  (7iH<iH  it  wag  perfectly  normal.  With  one  the  disease befsn 
juHf  at  tim  rtoiclnHiun  of  the  menoj>atise;  iu  another  in  pregnAUCJ"! 
in  Htill  auntlun',  mnm  after  childbirth. 

sS'tfmpftHHH.  f)nn  of  tho  earliest  symptoms  noticed  in  many  P*' 
ti"*ii<M  wfiH  tim  fot'linK  of  a  lumi>  or  swelling  in  the  abdomen,  l*'^ 
lH*ii»g  iiHually  abHMit.     In  some  cases  frecpieut  micturition  and  v^co^ 
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lence,  or  difficulty  in  passing  urine,  were  among  the  first  symptoms 
tioed.  In  a  few  caaes  gastric  aym[jtom8  were  first  observed,  such  an 
«  of  appetite,  Tomitiug,  or  beai"tburn.  In  other  words,  the  subjective 
tnptoms  of  sarcoma  of  the  ovaries  were  extremely  varied  and  not  at 

characteristic.  Pain  in  those  cases  in  whidi  it  was  a  prominent 
•tore  of  the  trouble  was  usually  localized  iu  the  lower  abdomen,  al- 
>tigh  sometimes  it  was  referred  to  the  lumbar  region  and,  in  a  few 
i©8,  extended  down  the  thighs.  In  some  cases  pignientfition  of  the 
in,  more  especially  about  the  nipple,  the  umbilicus,  and  the  linea 
)a,  was  noticed.  In  some  cases  the  disease  was  associated  with 
rites.  Physical  examiuation  usually  Hh<jw8  a  hard,  solid,  or  semi- 
Lid  tumor,  situated  to  one  aide  of  the  median  line,  of  somewhat 
•egular  outline,  and  generally  moderately  movable.  In  some  cases 
3  tumor  may  be  felt  by  vaginal  examiuation.  The  utenia  will  in  most 
ies  be  found  pushed  to  the  opjiosite  side.  A  verj^  remarkable  fat-t  iu 
onection  with  this  tlisease  is  the  frequency  with  which  it  is  found  on 
th  sides.  Statistics  show  that  it  occurs  on  the  right  side  in  40  per 
at.  of  the  cases,  on  the  left  in  36.5  per  cent.,  and  on  both  sides  in 
.6  per  cent.  The  tumor  seldom  attains  very  large  size,  although 
6  growth  is  in  most  cases  very  rapid.  It  is  very  frequentlj-  cystic 
parts,  either  multilocular  or  unilocular,  and  the  majority  of  cases 
e  spindle-celled  sarcoma. 

I}iagnfisis. — The  leading  points  of  diagnosis  are  the  preseuce  in 
e  abdomen  in  one  or  both  sides  of  the  uterus,  of  a  spheroidal  tu- 
3r,  either  wholly  or  in  part  solid  in  consistence,  irregular  in  outline, 
irly  movable,  with  a  history  of  rapid  deve1()pnieut.  Ascites  is  often 
esent,  and  in  atlvanced  stages  of  the  disease  there  is  usually 
chexia.  Metastases  occur  very  early,  and  are  frequently  found  in 
e  liver  or  the  lungs. 

Treat Jhent  and  Prognosis. — The  treatment,  of  course,  consists  in 
leration  performed  as  early  as  the  diagnosis  is  made,  unless  the 
esence  of  metastases  or  the  size  of  the  tumor  contraindicates  opera- 
m. 

In  regard  to  the  results  of  operation:  Of  Zaugmeister's  cases  7 
ad  as  a  result  of  the  operation,  2  from  other  causes ;  of  the  reniaitider, 
died  of  metastases,  3  of  recurrence;  12  patients  were  alive  and 
tirely  well  a  considerable  number  of  years  after  operation.  One 
id  of  diabetes  sixteen  years  later.  Most  of  the  eases  liad  gone 
■wards  of  three  years  without  any  evidence  of  return.  Butlin 
Operative  Surgery  of  Malignant  Disease")  states  that  the  mortality 
the  operation  iu  90  cases  that  he  cullected  with  great  labor  was  33 

33^  per  cent.,  a  far  higher  mortality  than  in  bimj)l6  cystic  disease 
the  ovaries. 
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As  regards  the  final  cures  of  56  cases  reported  from  Schroeder's 
clinic  4  only  were  well  beyond  three  yes.ra,  2  of  which  were  «am>iimta 
and  2  carcinomatous  cysts.  Of  47  cases  collected  by  Bntlin  in  ffliicli 
the  after-history  was  known,  only  5  were  well  beyond  three  years. 
As  regards  the  relative  malignancy  of  sarcoma  and  carcinoma  of  tiif 
ovary,  little  is  definitelj-  known.  The  prognosis  is  exceedingly  grave 
in  Inith. 

Sarcoma  of  the  Trngue. 

This  subject  has  l>een  most  exhaustively  studied  by  Muion 
Paris  (Berne  de  Chintn/ky  IS^^I,  Nos.  3,  7,  8).  He  was  able  to 
but  24  cases  in  literature ;  12  were  under  thirty  years  of  agti,  3  be- 
tween thirty  and  forty,  3  between  fort>'  and  sixty,  and  3  over  sixty 
years  of  age. 

Diatjiionis. —ThBre  is  no  sign  alwolutely  characteristic  of  sarcoma 
of  the  tongue.  The  Liharacteriwtic  that  apiTears  most  worthy  of  note 
is  ra|)id  evolution.  The  tumor  may  be  eitlrer  iutraHugual  or  pedun- 
culated. If  in  the  substance  of  the  tongue  it  gives  the  ap^^earance  of 
being  an  encapsulated  rather  tliau  an  adherent  or  infiltrating  tumor. 
Ill  some  cases  of  the  pedunculated  or  protuberant  variety  the  surface 
may  assume  a  mushroom  appearance,  but  with  little  teudencr  to 
bleed.  Tlie  dift'ereutial  diagnosis  must  l>e  made  from  carcinoma, 
gumma,  cysts  of  the  tongue,  lipoma,  lymiihadenoma,  ami  actinomy- 
cosis. 

PnujtutHM.—Thpi  jurogn^isis  of  Rarcoraa  of  the  tongue,  treated  ao- 
c<U'ding  to  modeni  itiethnds,  ought  to  be  relatively  good,  as  com- 
pared with  cases  of  carcinoma  of  the  tongue.  Of  the  twenty-four 
cases  t'(>llei-t(Ml  liy  Marion,  twelve,  or  fifty  per  cent.,  died  after  a 
coijijiaivitively  brief  fourse.  In  the  other  twelve  a  so-called  "cure" 
fallowed,  Ivut  further  data  iu  regard  to  the  duration  of  the  freedom 
from  tlie  diseaso  jire  needed  before  we  can  estimate  accurately  the 
curnbilit\  of  tlio  disHjise.  Tlie  prognosis  varies  with  the  variety  of 
Hiircctiiiii,  being  ]mn'e  favorable  in  the  spindle-celled,  and  graver  in 
thu  rituiid-celled, 

Tl  14*  rej Milted  cases  hJiow  us  the  importance  of  further  oi^rating 
n]ton  sarcoma  of  {\u\  tongue  in  the  event  of  recurrence  after  the  first 
operation,  SeviTal  cumos  have  been  recorded  in  which  a  final  cure 
resulted  after  tlirce  or  more  operations.  Dr.  Robert  Abbe  showed  a 
patient  before  the  New  York  Rurgical  Society  who  was  well  ten  years 
after  removal  of  tlie  toiif^qio  for  sarcoma. 
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Sarcoma  of  the  Skin. 

Sarcoma  seldom  origiuates  in  the  Bkiu,  but  three  instances  bein^ 
fouud  in  my  two  hundred  and  soven  caaea. 

In  one  case  the  diseaHe  began  without  known  cause  in  the  sacral 
region  in  a  man  aped  forty -five.  He  did  not  know  of  its  existence  until 
a  secondary  tumor  the  size  of  a  duck's  egg  appeared  in  the  right  groin. 


Fio,  28.— PrlmiU-y  Sarcoiua  of  (lie  Skin, 

The  tnmor  in  thfi  back  was  four  by  six  inches  in  size  <ind  involved 
til©  entire  thickness  of  skin  and  contained  unmerous  tuberosities  of 
Varying  size.  The  tumor  was  of  a  rpddiah-j)uri>le  color  and  was  not 
fixed  to  the  underlying  tissues.  Microscopical  examination  showed 
it  to  be  a  mixed  round,  spindle,  and  oval  celled  sarcoma.  The  case 
)ia8  been  reported  at  length  in  my  early  paj>ers  on  the  erysipelas 
toxins,  having  been  treated  succeaafully  hy  living  cultures  and  later  by 
tlie  toxins.  The  man  remained  well  for  three  and  a  rpiarter  years 
when  the  disease  recurred  in  the  abdomen  and  quickly  jiroved  fatal. 

The  second  case  was  a  round-celled  sarcoma  containing  consider- 
able pigment  (melanotic). 

A  third  case,  recently  observed,  originated  in  the  skin  over  the  dor- 
sal region  of  the  left  hand.     Almost  simultaneously  a  similar  tumor 
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appeared  about  the  middle  of  the  doraal  portion  of  the  forearm. 
growtlia  were  removed  by  I>r.  W.  O.  Roberts,  of  Louiaville. 
recurrence  followed  in  the  forearm  a  few  mouths  later,  though  its  inie 
nature  was  not  recognized  for  some  months,  owing  to  the  fact  tkt  ft 
portion  of  tissue  that  looked  moat  suspicious  from  the  grannlating 
portion  of  the  unhealed  wound  was  pronounced  by  two  excellent 
pathologists  as  showing  no  e\'idence  of  sarcoma.  Tlie  skin  about  tbe 
region  was  thickened  and  reddened,  closely  simulating  a  dermatitis 
following  the  use  of  bichloride  of  mercury.  The  wound  bealed 
quickly  under  the  exhibition  of  me"""'-''  and  the  iodide  of  potassium, 
but  the  peculiar  condition  of  the  t  outinued  during  the  snminer 

of  1898,  though  moderate  doses  ot  tlif  nixed  toxins  were  given  as  a 
prophylactic  measure.  In  September  898,  a  portion  of  the  skin  was 
removed,  as  it  seemed  more  suspicious,  lud  examination  showed  it  tn 
be  a  round-ceUed  sarcoma  involving  all  1  le  layers  of  the  skin.  Ampu- 
tation of  the  arm  was  at  once  advised  and  performed  by  Dr.  Roberb. 

Sarcoma  of  the  Xiyxnpliatic  Glands. 

When  sarcoma  originates  in  the  lymphatic  glands,  it  is  one  d 

the  griivest  diseiwes  that  we  have  to  deal  with.  It  iLSually  begins  in 
the  neck,  but  quickly  attacks  glands  in  other  parts  of  the  body,  mtst 
frequently  the  axillii.  If  recognized  very  early  it  may  be  possible 
to  prevent  the  disease  from  spreading  to  other  glands,  but  it  mmtl)f 
acknowledged  that  this  is  seldom  if  ever  done.  Operative  treatment 
is  almost  idways  uuavailiug,  for  the  reason  that  some  infecteti  glands 
are  always  left  behind,  and  Butlin  states:  "I  cannot  discover an)^ 
instance  in  which  a  thoroughly  successful  removal  has  been  accom- 
plished," 

E.  C^ — ,  aged  10  years.  There  was  no  history  of  malignan' 
disease  in  the  family,  aud  the  patient  was  apparently  well  until 
July,  1894,  when  a  swelling  was  noticed  in  the  left  supraclaviciilar 
region.  Thi.s  was  removed  by  operation  in  November,  1894  T*o 
mfmths  later,  a  small  swelling  was  observed  in  the  left  axilla.  Tp 
fttUowing  Jul_j'  tliere  was  a  large  tumor,  the  size  of  au  egg,  in  tlio 
left  cervical  region,  freely  movable,  and  io  addition  there  ff«r* 
similar  tumors  iu  both  axiUsB,  one  the  size  of  an  orange,  ♦liftotbei^ 
tbat  of  a  hen's  egg.  The  i)atient  was  treated  for  four  w* 
the  mixed  toxius  of  erysipelas  and  bacillus  prfnligiosi] 
X>orary  dimimition  in  the  size  of  the  tumors  and  increa.sed 
followed.  Alter  this  time  improvement  ceased,  and  the  tm 
began  to  increase  in  size.  In  October  marked  ascite,**  ' 
Tapping  was  performed  l\v  Dr.  H.  Lilienthal  of  Mt.  Sinai 
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The  ascites  proved 
jto  be  oue  of  the 
fare  cases  of  chy- 
lona  ascites.  Five 
quarts  of  milk  ^ 
fluid  were  w  i  t  li- 
drawn  every  day. 
The  general  cou- 
ditiou  of  the  pii- 
tient  gradually  be- 
came wtirse,  and 
he  died  in  Novem- 
ber. Microscopi- 
cal exaiuiuutioti 
showed  the  growth 
to  have  been 
h  round-celled 
lymphosarcoma. 

In  the  ©a^l^ 
stage  the  dhitjuosis 
is  extremely  diffi- 
cult, and  when  the 
disease  has  be- 
come well  devel- 
oped operative 
p  r  o  c  e  d  u  tph  are 
fraught  with  much 
risk  and  ojQfer  but 
the  smallest  hope 
of  cure.  I  have  oliserved  sixteen  cases  of  i»rimary  sarcoma  in  th 
lymphatic  glands  and  cannot  re[>ort  a  sin^^lo  cure. 

TREATMENT  BY   MIXED  TOXINS. 


Fio.  ^.— Sarooma  uf  lli*'  t^o.ilp. 


The  treatment  of  inoitprablB  surcomnta  by  the  mixed  toxins  of  ery- 
sipelas and  bacillus  i)rodijL|;i<)sus,  ivhirh  was  firat  used  by  the  author 
in  1892,  was  the  result  of  gradual  evolution  from  the  earlier  experi- 
ments with  the  streptococcus  of  erysijiebis  and  its  hixiiis.  The  mixed 
toxins  have  been  employed  during  the  past  six  years  in  a  large  num- 
ber of  cases  of  inoperable  sarcomata  and  also  in  a  considerable  number 
of  inoperable  carcinomata.  The  results  in  carcinoma,  however,  were 
BO  unsatisfactory  that  tlie  trentmeut  has  lieen  practically  abandoned 
in  this  class  of  cases.     During  the  first  jears  tliis  method  was  very 
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jastly  l(»(>ked  upon  as  entirely  experimental,  and  the  proff  ■inu  witAj 
reserved  judgment  as  to  itii  value.  The  following  is  a  brief  Aocoant  0/ 
the  method  and  its  reKults.  An  ejirnest  effort  huH  been  made  to  elim- 
inate the  i)ersonal  element  and  to  deal  with  the  facts  ia  an  «Dlii«lT 
imi>artiid  and  juilieiul  manner.  The  results  of  the  method  in  ny  ovd 
canes,  ag  well  aR  those  of  a  considerable  number  of  caaaa  tnattd  b^ 
other  surgeons,  have  been  reported  in  detail  in  Tfie  Jaumai  tfh 
Amerkaii  Medical  Association,  August  20th  and  27th,  1898. 

The  preparation  of  the  toxins  which  has  been  found  bj  fopoEUMil 
to  be  the  most  efficient  consists  of  the  mixed,  unfiltenNl  tosilMol  tki 
streptococcus  of  erysii^elaa  and  bacillus  i>rodigio8ii8,  groim  tngrtfaf 
for  two  weeks  and  sterilized  by  heating  to  58'  C.  In  oliUdnn  aijii 
patients  much  reduced  in  strength,  it  is  better  to  use  thefilfteiredtaiki- 
This  preparutit^n  is  much  weaker  than  the  unfiltered,  tbn  nhh-^ 
strength  being  about  1  to  10.  However  great  tlje  differenoeof  opiwi 
may  be  as  to  the  part  the  bacillus  pro<Ugiosim  plays  in  cMMa|(ki 
disax^pearauce  of  sarcoma,  the  fiu?t  remains  that  all  of  mjoviilv> 
oesses,  as  well  a.s  those  of  otlxer  surgeons,  hare  l>e6n  obtaiatd  vilb 
the  combined  t<>xin.s,  and  I  am  quite  convinced  that  the  ptoeHi  d 
degeneration  of  the  tumor  tissue  is  greatly  increased  by  Ihe  additin 
of  the  prodigiosua. 

Many  o|)inions  have  been  expressed  aa  to  the  aatnre  M  Iba  pnMi 
by  means  of  which  a  cure  is  effected  in  the  succooafol  caaoiu  1W 
opinion  which  has  been  most  generally  »ulvauct>d — though  rcMtiqc  >» 
theoretical  rather  than  ou  jiractical  knowledge — is  thjit  it  iaattsp^ 
necrosis  or  sloughing  process,  resembling  that  following  tha  iigectia 
of  any  powerful  escharotic,  like  carbolic  acid.  ConaeqaenUv,  H  k* 
been  regarded  as  an  entirely  local  process.  This  is  far  from  tlietmk 
While  in  some  cases  of  soft  round-c«illed  sarcoma  the  rapid  br«kui5 
down  of  tlie  tumor  would  lend  support  to  tliis  view,  then  aveatfT 
cases  that  absolutely  disprove  its  correctness.  In  number  of  (MO 
the  sarcomata  have  disappeared  entirely  by  ahaorption,  with  nubmU* 
ing  down;  and  furthermore,  in  several  cases  the  injectioiMVtltBi^ 
remote  from  tlie  tumor.  This  proves  the  action  to  be  ajrsteair ' 
well  ii»  l<x*aL  The  toxins  in  some  way,  acting  probably  tfarooglilk 
blood  serum,  cause  a  necrobiosis  with  fatty  degeneratiaii  al  iLt  M" 
cells,  the  breaking  down  and  formation  of  the  alooKll  djpfditi^ 
tirely  upon  the  preponderance  of  the  ceUnlar  eiemoata  over  tbii>^ 
celhUar  or  fibrous  stroma.  In  the  spindle-celled  varietj  ahMfl'^ 
without  breaking  down  is  the  more  common  prooeaa,  wbHab^ 
round-celled  type  the  reverse  is  true.  Uaually,  when  poaaiUe.  it " 
better  to  give  the  injections  locally ;  a  much  larger  i|Uiuitity  ceo,  ^ 
ever,  be  safely  given  subeutaneously  than  when  injected  into  tb»tffl»A 
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id  thia  is  a  point  of  much  practical  importance.  A  severe  chill  and 
ie  of  temperature  to  105.5°  F.  have  been  known  to  follow  the  injec- 
tion of  one-half  minim  of  the  mixed,  iinfiltered  toxins  when  made  into 
highly  vascular  sarcoma.  The  severity  of  the  reaction  depends 
rgely  npon  the  rapidity  of  absorption. 

The  nile  siioukl  be  to  begin  with  a  minimum  dose — for  example, 
one-half  minim — and  slcmiy  increase  daily  until  the  desired  reaction 
has  Ijeeu  rejiohed.  If  this  rule  be  carefully  observed,  the  element  of 
danger  is  exceedingly  small.  Inasmuch  as  the  dose  depends  largely 
upon  the  virulence  of  the  cultures  from  which  the  toxins  are  prepared, 
and  since  it  is  extremely  difficult  to  keep  cultures  of  the  same  degree 
of  virulence,  the  dose  must  vary  witliiu  certain  limits,  and  can  be 
determined  in  the  individual  case  only  by  trial,  the  temperature  fur- 
nishing the  guide.  The  initial  dose  should  never  be  larger  than  one- 
fourth  to  one-half  minim ;  boiled  water  may  be  added  for  the  proper 
dilution.  The  aim  should  be  to  give  sufficient  to  jn-oduce  a  temr)era- 
ture  of  101 ''-lOS"  F.  In  some  of  the  successful  cases  not  more  than 
three  or  four  chills  were  produced  during  the  entire  course  of  injec- 
tions, and  frequently  patients  have  steadily  gained  weight  while  under 
treatment.  This  controverts  the  statement  of  some  writers  that  the 
treatment  is  exceedingly  depressing  and  causes  rapid  emaciation. 
This  may  be  true  if  the  doses  are  too  largo,  but  not  when  the  treat- 
ment is  judiciously  carried  out.  Strychnine  may  cause  speedy  death 
or  act  as  an  excellent  tnnic,  according  to  the  amount  ailministered. 

The  strictest  precautious  should  always  Im?  taken  to  guanl  against 
infection,  for  the  reason  that  a  iiatieut  is  unusually  liable  to  infection 
from  other  germs  while  taking  the  toxins.  The  skin  should  \w<  ren- 
dered aseptic  and  the  needle  be  sterilized  by  being  passed  through  an 
alcohol  flame  l>efore  and  after  using. 

Duration  of  Treafmenl. — It  is  possible  in  most  cases  to  tell  within 
a  comparatively  short  time  whether  or  not  the  toxins  are  likely  to  be 
eflScacious.  If  no  imi>roveraeut  is  noted  at  the  end  nf  three  weeks, 
there  will  be  little  use  in  continuing  the  treatment.  In  many  cases 
marked  improvement  is  seen  within  a  week  after  the  first  injection. 
If  improvement  o<'curs,  the  treatment  should  be  kept  up  until  the 
tumor  has  tlisappeared  or  until  it  is  evidently  again  increasing  in 
size. 

DaiHferff.—The  (piestion  of  the  cumulative  action  of  the  toxins  if 
the  treatment  be  long  continued  is  an  imjtortant  one.  The  toxins  are 
rapidly  eliminated,  and  that  no  harm  is  likely  to  result  from  pro 
longed  treatment  is  e\'idenced  by  the  following  casew  : 

In  one  case  the  toxins  were  administered  steadily  two  or  three 
times  a  week  for  a  period  of  two  and  oue-rjuarter  years ;   the  patient 
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gained  ten  pounds  iu  weij;lii  aud  remaiued  in  perfect  health  the  entire 
time.  In  a  second  case  the  ti'eatuient  hua  been  continued,  with  lew 
intervals  of  rest,  for  a  period  of  nearly  four  years,  with  no  ill  effect. 
I  have  personally  seen  two  deaths  from  the  treatment  and  I  have  kaowD 
of  six  others  iu  the  hauda  of  other  surgeons. 

Results. — Out  of  a  total  of  140  cases  treated  by  myself,  84  were 
round-celled;  21  spindle-celled;   6  mixed;  9  melanotic;  2  clioDdio- 


Fio,  2S.— Spindle-cetled  Sarcoma.    Bcajmlar  region.    Entire  disappearance  under  the  trMtn** 
witli  thu  niixwl  toxins.    Putieat  well,  without  recurrence,  more  thwi  four  S'eans  afterwmnl*. 


sarconia;  (5  .«;arcomA,  iu  ■which  the  clinical  diajjnosis  was  not  cod- 
firmed  hy  juicrtwcopical  examiuatitin;  12  sarcoma,  in  which  the  type 
of  cell  was  not  stated,  though  the  diagnosis  of  sarcoma  was  confirmed 
by  microscopical  examination.     Of  the  84  roundncelled  sarcomata,  35 
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r'«re  more  or  less  improved;  3  disappeared  eutirely,  1  patient  re- 
Daining  well  upwards  of  three  j'ears,  1  now  well  after  one  flDcl 
►ue-liall  veal's,  and  tlie  third  well  at  the  end  of  one  year,  when  lie 
ras  lost  sij^lit  of.  Of  the  21  spindle-celled,  10  disappeared  and  all 
le  others  showed  marked  improvement.  Of  tlie  6  mixed-celled,  3 
mproved;  2  were  unimproved;  1  disappeared  and  the  patient  re- 
Dained  well  for  three  and  one-quarter  years,  at  the  end  of  which  time 
liere  was  a  recurrence  in  the  abdomen,  which  jiroved  fatal  after  six 
nonths'  time.  Of  the  10  cases  of  melanotic  sarcoma  only  2  showed 
ilight  improvement,  the  remainder  being  una£fecte<l  by  the  treatment. 
3ne  large  chondrosarcoma  diaapiieared,  recurred  at  tlie  end  of  seven 
caonths,  and  finally  proved  fatal;  the  other  was  slightly  improved. 
Of  the  12  cases  in  which  the  type  of  cell  was  not  known,  6  were  im- 
proved, 5  unimprctved,  and  1  tumor  disaiipearcd.  Of  the  6  cases 
Dot  confirmed  by  miert»sco}>ical  examination,  2  oateosarcomata  dis- 
appeared, 2  improved,  and  2  remained  unimproved. 

Summarizing  the  results  obtained,  we  find :  Well  over  three  years, 
^  cases ;  well  from  one  to  three  years,  9  cases ;  well  from  six  moutlis 
o  one  year,  4  cases;  recurred  after  leaving  once  disapj^eareil,  4  cases 
~2  of  these  patients  died,  2  are  still  li^ng  in  good  liealth  after  fur* 
ler  treatment.  One  of  the  patients,  well  one  year,  has  recently  had 
i-ecurrence. 

From  published  reports  and  personal  communic^itions,  I  have 
B«n  able  to  collect  36  cases  of  inoperable  sarcomata  in  which  the  tumor 
^mpletely  or  very  nearly  disappeared  as  a  result  nf  the  treatment  in 
*e  hands  of  other  surgeons.  In  2f>  of  tb^se  cases  tlie  tumor  entirely 
isajipeared.  Of  the  total  numl>er,  10  were  Hjjindle-L'elled;  11  were 
liund-celled  (1  giant-celled) ;  1  myxosiireoma,  and  1  euilothelljil  sar- 
ama;  in  10  cjises  no  microscopical  exaniinatiou  was  niailcj  though 
areful  examination  by  a  number  of  surgeons  rendered  the  clinical 
iaficnosis  scarcely  open  to  question.  In  the  remaining  3  cases  the 
iaj^nosis  of  sarcoma  was  confirmed  by  microscojiic  examination,  Imt 
be  type  of  cell  was  not  stated.  In  addition,  in  5  of  the  10  cases  not 
onfirmed  hj  microscopical  examination  there  was  a  historjv  of  re- 
urrence  after  operation.  Of  the  3G  cases  9  are  now  well  ui»%vards 
f  three  years;  9  from  one  to  three  years;  in  G  cases  the  disea.se  re- 
arred  in  other  regions  of  the  bod\'  at  varying  intervals  of  from  six 
aontbs  to  two  years  after  the  disappearance  of  the  primary  growth, 
?his  latter  fact  alone — that  the  disease  recurred  elsewhere — is  suf- 
ient  to  establish  the  correctness  of  the  original  diagnosis  of  sarcoma. 

The  Action  of  ihe  Tojrnis  it j ton-  ihe  T>i'^hrut  TijpvH  of  Son-omn. — It 
B  evident  from  a  study  of  the  cjises  reported  that  the  iuiluenco  (\i  the 
»xins  varies  greatly,  according  to  the  type  of  the  sarcoma,  l>eiug 
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moHt  marked  in  the  spindle-oelled,  and  leAsi  in  the 
It  in  a  siguiticaut  fact,  and  one  of  great  importance  from  A 
staudpoiut,  that  in  one-hnlf  of  tlie  cases  of  iuoperable  ^imO^oeOtdaa^ 
coiuttta  treated  with  tlie  toxiuB  tho  tumors  have  disappeared  UtAKt^^ 
and  every  case  showed  a  mari^ed  irnprovemeut.    Of  tlia  ctaea  of  roiia4> 
celled  sarcomata  abmit  one-lialf  showed  more  or  loss  improremeol,  Hm 
other  half  failiug  to  show  auy  eflfoot  from  the  tn^atment.     In  uamj 
cases  the  imprt^vt'meut  was  but  slight  and  temprtrHrj  itt  chaiaelv; 
the  tumors  at  firsst  showed  decrease  in  size,  a  litth>  later  they  !•• 
mainod  stjitioiiar\ ,  aud  then  after  a  longer  or  shorter  iuti'rval  afaa 
increased  in  spite  of  the  treatment.     A  considerable  nnmliAr  of  loa^ 
celled  sarcomata  have  disapi)eared  entirely  aud  there  ia  reaaonto  ittpi 
for  a  permanent  cure. 

The  melanotic  variety,  as  I  have  said,  is  the  leatit  infloeDMd  of  iB. 
I  have  treated  ten  cases  of  melanotic  sarcomata,  and  in  no  caaewtstbi* 
more  than  a  slight,  temporary  imf)rovement.  It  is  true  Uiat  noil  of 
the  cases  were  multijile  and  very  far  advanced  at  the  tiine  tin  tw*- 
ment  was  undertaken ;  yet  in  one  case  the  injections  were  b^gna  ilh 
mediately  after  primary  operation  as  a  proph>  lactic  mBaaulf,  M 
this  did  not  prevent  speedy  recurrence.  Were  it  not  for  the  &rt  lint 
there  is  a  case  of  advanced  melanotic  sarcoma  on  record  which  w» 
cured  by  accidental  erysipelas  I  Hljt)uld  look  upon  tbii  tafi^  ■ 
entirely  hopeless.  The  varying  action  of  the  toxins  apcm  IhcM difc^ 
ent  types  of  sarcoma  lends  support  to  the  opinion  expressed  bjrBbBi 
Sutton  in  his  book  on  "Tumors,  Innocent  and  Malignant,"  whirlii* 
as  fijlhnvs :  "  The  opinion  that  all  varieties  of  canoens  are  doe  to  om 
causBj  assuming  cancer  to  l»e  the  product  of  sncli  agents  as  prodwi 
tubercle,  glanders,  and  actinomycosis,  it  is  much  more  prolssibfetti' 
under  the  term  eanct^r,  many  tumors  are  gron|)e<l  togetliar  OQ  uotfB^ 
of  structural  likeness  that  have  a  widely'  different  cause;  iod  ^ 
same  view  holds  goml  for  sarcomata  and  epitheliomata." 

Again,  writing  in  1892,  the  same  writer  states :  "  Saroonia  i*  p*"^ 
alily  the  sceue  of  action  of  a  violent  and  prolonged  contest  be**'"' 
irritant  microorganisms  and  leucocytes.  I  say  probably,  beooi't 
as  has  bf'eu  already  remarked,  pathologists  have  not  yet  eaoowW 
in  is<»latiiig  specific  bacteria  for  sarcomata  in  general.  Thst  f*"™ 
agents  will  soon  lie  discovereil  is  in  the  highest  degree  probshle,  ^ 
cause  in  recent  years  the  list  of  infective  grauulomata  is  maiU  at  *■* 
expense  of  sarcomata.  The  structure,  mode  of  grovth*  iaforf"* 
properties,  and  manner  in  which  these  tumors  destroy  Ufc  dewT 
coincide  with  what  is  positively  known  in  regard  to  iofeotaTS  gnB**^ 
mata." 

I  will  here  repeat  the  opinion  which  I  have  expressed  in  so  ciivtf 
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F  paper,  in  1892,  that  I  believe  this  curative  action  of  the  sti-epto 
«occn8  of  erysipelas  and  its  toxins  can  be  explained  only  on  the 
gronnd  that  sarconia  is  of  microparasitic  or  infectious  origin.  Fur- 
thermore, I  believe  tbis  action  in  itself  furnishes  very  stron^j;  evidence 
in  support  of  this  theory.  It  is  a  well-known  fact  that  the  strepto- 
coccus of  erysii>elas  exerts  a  powerful  influence  upon  tuberculous  and 
8yi>hilitic  lesions,  both  due  to  a  sirecitic  microorganism,  and  ho  far  aa 
we  know  it  Las  no  effect  upon  any  form  of  tumor  not  of  infectious 
origin  unless  we  exclude  sarcoma  and  carcinoma.  Several  links  in 
the  chain  of  evidence  have  been  added  during  the  past  two  years 
through  the  experiments  nl  Juergeus,  of  Berlin,  and  notably  through 
the  more  recent  researches  of  BoocaLi  and  Sanfelice  of  Italy.  These 
experimeuts  have  lieen  so  cuiiviucing  that  so  conservative  and  careful 
an  observer  as  Dr.  lioswell  Park  in  his  recent  paper  on  the  "  Etiology 
of  Cancer,"  read  before  the  American  Surgical  Association,  states; 
"Without  goiug  HO  far  as  to  say  that  tLis  can  be  done  in  every  in- 
stance and  that  all  cancers  are  necessarily  of  parasitic  origin,  one  is 
justified  by  these  results  in  at  least  maintaining  that  some  cancers  are 
positively  of  such  origin.  If  upon  this  experimental  ground  one 
should  infer  that  all  cancers  are  parasitic  manifestations,  he  would  do, 
Ba  will  be  seen,  little  violence  to  the  laws  of  evolution," 

I  have  been  more  than  surprised  to  find  that  surgeons  for  whose 
ability  and  judgment  I  have  the  highest  regard,  find  it  almost  impossi- 
ble to  believe  in  the  eflSeiency  of  the  toxins  of  erysipelas,  althougli  they 
fully  admit  the  beneficial  and  curative  properties  of  accidental  erysipe- 
ias  in   malignant  tumors.      The  more  we  study  the  life  history  of 
pathogenic  germs  the  more  certain  do  we  bec<r>me  that  their  influence 
^ponmanand  animals  is  chiefly  the  result  of  the  toxins  they  produce; 
"tlierefore,  admitting,  as  we  must,  the  living  streptococcus  of  erv  sii>- 
^Xas  to  have  a  curative  action  on  malignant  tumors,  theoretically,  we 
liave  the  strongest  reason  f(ir  believing  this  action  to  l»e  due  to  the 
"fcoxins.     The  result  of  practical  exiierience  is  in  strict  accord,  as  we 
Ifc^ave  seen,  with  theory. 

It  would  be  somewhat  remarkalfle  that  these  cases  should  be  the 

^SthI  and,  thus  far,  the  only  ones  with  both  clinical  and  microscopic 

^r^iagpoais  of  malignancy  to  disappear  spontaneously ;   and  it  would 

»^>*  more  remarkable  still  that  tliJs  disajiiwarance  should   be  coin- 

'^sident  with  the  beginning  of  the  treatment  with  the  toxins,     Fur- 

^liermore,  it  would  be  clearlv-  unfair  to  nde  out  these  cases  on  the 

V^TTonnd   of   errors   in   diagnosis   without   nding    out    the   cases   of 

<^5^re8  following  oi*erations  for  sarcoma.     Both  have  }>pen  subjected 

''o  tiie  same  standards  of  diagnosis,  with  this  important  difference : 

."Uiat  the  cases  treatetl  with  the  toxins  have  been  aubjecte<l  to  far 
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more  severe  testa,  inasmucb  as  in  moBt  cases  the  cliniea]  and  miero- 
Bcopic  diagnoses  were  confirmed  by  a  number  of  tbe  boei  mngetam 
and  pathologiats. 

I  admit  that  there  is  difficulty  in  always  being  able  to  differaotiaAB 
between  a  tuberculons  or  syphilitic  tumor  and  sarooma;  iMit  ihifl  ap- 
plies only  in  round-oelled  sarcomata,  and  not  at  all  to  the  sittndle-fleUed 
variety,  which,  &»  Dr.  Welch  lias  pointed  out,  must  be  daMad  M  a 
genuinely  malignant  tumor.     If  the  sncceesfnl  cased  were  ooofined 
eutii-ely  to  the  round-celled  variety  of  sarcoma,  there  migiit  ba  i 
little  weight  to  theargumeut;  but  inasmuch  as  the  majority  ol 
successful  cuises  have  beeu  spindle-celled  sarcoma,  a  tyfie  of  tomar 
which  eiTor  of  diagnosis  is  practically  impossible,  tbe  tabeicnloaa  < 
syphilitic  theory  falls  to  the  ground. 

Gonchisiom. — A  careful  study  of  my  own  cases  aa  well  as  thoae 
thus  far  treated  by  other  surgeons  justifies,  I  Iwlieve,  the 
oonclusious,  which,  I  might  add,  are  in  aUnost  j^erfect  aoeoid 
those  recently  published  by  Moullin  {Lancet,  February  6th,  1896) : 

I.  A  considerable  numl>er  of  inoperable  sarcomata,  tlia 
ness  of  the  diagnosis  of  which  is  Ix^yond  (juestiou,  have  entinJy 
ap  J  wared  under  this  method  of  ti'eatment. 

n.  A  largo  ]iroportiou  uf  these  cases  have  remained  free 
recuiTonoo  more  than  three  years  after  treatmeut— the  period 
has  generally  been  accepted  as  of  sufficient  length  to  justify 
being  regarded  as  permanent  cures. 

TTT.  Different  varieties  of  sarcoma  differ  widely  aa  ragaida 
manner  iu  which  tliey  are  acted  upon  by  the  toxins.     The  reanl    T|| 
thus  far  show  the  treatment  to  l>e  most  snooossfol  in  tlie 
celled  variety,  oue-half  of  the  spindle-celled  sarcomata  so  Car' 
having  ilisappeared.     llinmd-celled  sarcomata  yield  lees  rnadiiy. 
though  a  certain  numl>or  have  been  successfully  treated.     No 
melanotic  sarcoma  has,  up  to  the  present  time,  shown  more 
sliglit  improvement. 

TV.  The  action  of  the  toxins  upon  sarcoma  muflt  be  regardsdi 
rapidly  progressing  necrobiosis  with  fatty  degeneration.     Thia 
is  not  the  result  of  inihimmatiou,  nor  does  it  resemble  tbe 
action  of  a  local  e.scharotic,  but  it  is  rather  specific  in  charader, 
erting  a  direct  influence  ujjou  the  tumor  cells. 

V.  The  specific  action  is  further  confirmed  by  the  fact  that 
tumors  have  entirely  disappeared  when  the  injections  were  nuda  i 
cutaneftusly,  remote  from  the  tumor. 

"VT^.  This  method  of  treatment  is  attended  with  some  risk, 
certain  precautions  are  taken.     The  chief  dangers  to  be 
against  are :     (1)  Collai>se  from  too  large  a  dose  of  tbe  tOKUiB  or  I 
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jections  into  a  very  vascular  tumor;  (2)  pjsemia  from  insuflBcieat 
"ecantions  as  regards  asepais,  especially  in  cases  in  which  there  is  a 
■anuiatiug  or  sloughing  surface.  (That  the  risks  are  small  is  shown 
'■  the  fact  that  in  upwards  of  two  hundred  cases  treated  personally 
latb  was  caused  by  the  injections  in  but  two,  one  of  which  was  bo 
arly  moribund  that  no  treatment  should  have  been  begun.) 

VU.  The  use  of  small  doses  of  the  toxins  for  a  short  period  after 
imary  operation,  as  a  prophylactic  measure,  theoretically  has  much 
recommend  it,  and  if  proper  precautions  be  observed,  the  treatment 
onld  be  practically  free  from  risk. 

VTTT.  The  action  of  the  toxins  of  erysipleas  upon  sarcomata,  as 
own  by  clinical  results,  is  in  strict  accord  with  the  known  action 
the  living  streptococcus  of  erysipelas ;  therefore  the  method  has  a 
irfectly  logical  and  scientific  basis. 

EX.  The  toxins  to  be  of  value  must  be  prepared  from  highly  vim- 
mi  cultures  of  the  streptococcus  of  erysipelas. 

Dr.  B.  H.  Buxton  of  the  Loomis  Laboratory  (Cornell  Medical 
Ichool)  deserves  great  credit  for  his  moat  careful  and  scientific  work 
luring  the  past  six  years,  in  developing  and  improving  upon  the 
nethods  of  preparing  the  toxins. 
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CAKCINOMA   CITTIS. 

UyDEB  the  heading;  caucer  of  the  skin  two  varieties  of  cutaneous 

l^eions  are  usually  deHcribecL  These  belong  to  the  rarer  forms  of  the 
<liBeasej  and  occupy  the  attention  of  the  general  surgeon  rather  more 
"Hxan  that  of  the  dermatologist. 

1.  Lenticidar  Cnrcinoma. — Thi«  is  a«  a  rule  a  secondary  aifeetion, 
^ud  its  most  common  seat  is  the  female  breast     It  is  seen  moat  fre- 
<5.^eutly  iu  or  uoar  the  cicatrix  following  an  operation  for  cancer  of  the 
t>ieast.     It  has  been  said  to  be  the  renult  of  an  incomplete  removal  of 
tiie  diseasBj  and  thisi,  iu  a  V>road  way,  must  be  regarded  aw  true;  yei 
Inany  such  recurrent  casoa  are  seen  after  a  most  ratlical  operation  has 
V>een  performed  by  a  competent  i^ei-aon.     Occasionally  it  appears  as 
^  Siecondary  iufection  of  the  skin  above  a  cancer  of  the  breast  that  has 
tiot  been   operated  on.      It  appears  in  the  form  of  white  or  reddish 
X>apules,  with  a  smooth,  glistening  surface,  projecting  aljove  the  level 
"<r>f  the  skin  iu  most  instances,  sometimes,  however,  not   elevated. 
Tlbese  jiapulea  may  increase  from  small  pea-sized  lesions  to  large 
Xiodules  and  tubercles,  and  by  their  coalescence  form  large  thickened 
■jjlaques  of   indurated  skin.     Enlarged  blood-vessels  are  oft*'n  seen 
^ver  these  indurated  areas,  which  ure  shining  and  teuse  as  a  rule, 
rrhis  is  the  form  of  disease  that  has  l>een  described  l)y  Yelpeau  as 
cancer  en  cuirasse.     In  certain  instances  large  areas  of  the  chest  are 
covered  with  these  masses  of  iniiltratiou.     In  sonje  cases  this  cancer- 
ous tissue  breaks  down  and  a  lapitUy  progressive  ulcer  is  the  result, 
which  may  lead  to  excessive  marasmus  and  tlcath.     In  otJicr  cases, 
ulceration  does  not  occur,  but  respiratitm  may  bo  interfered  with  by 
^he  mechanical  action  of  the  growths  or  extensive  cetlema  of  the  arm 
may  result  from  compression  of  the  lymphatic  vessels.      In  some 
instances  the  earlier  pa[mles  or  tubercles  may  lie  entirely  absorbed, 
while  others  of  a  more  malignant  clinical  nature  make  their  appear- 
ance.    Occasionally  large  portions  of  the  trunk  may  be  covered  by 
these  cancerous  areas.     This  form  is,  as  has  been  said,  usually  secon- 
dary to  a  cancer  of  the  breast,  but  in  a  few  rare  instances  it  has  been 
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described  as  au  affection  primary  in  the  ekin.     Death  tnajr 
this  form,  not  only  from  the  cache3da  and  wasting  cauned 
ulcerated  areaH,  but  also  in  eonsetiuence  of  metastaMA  in 
organs.     Morrow  has  described  a  case  of  very  eiteiiatTe  diairil 
in  which  large  numbers  of  milia-like  bodies  were  soailerBd  ow  tti' 
aflFected  area. 

2.    Tifherme  Ctircinomn. — This  variety  is  still  m4ir<<r  rareljr  a«l  viH 
than  the  lenticular  form.     It  is  apt  to  occur  at  or  afttT  middle  i^ 
aud  may  be  a  primary  or  secondary  manifefltation.     It  uuikefiifcia|K 
penrrince  in  the  form  of  papules,  uoilules,  or  tubefrolas,  laiver  m  * 
rule  than  those  of  the  lenticular  variety,  very  firm  in  cotaatkBDCt^tai 
deeply  seated  in  the  skin  aud  subcutaneous  tissues.     It  hmj  ApfMT 
upon  any  jiortion  of  the  body.     The  nodules  may  be  cUmtcIb  mk 
very  numerous,  or  they  may  coalesce  io  form  hard,  invgtilAr  tmtm, 
which  break  down  and  cause  extensive  and  wasting  nlceim.     Ili»5 
extend  in  growth  ui)ward8  to  the  ei>idermi8.  and  give  to  tho  orrdjiag 
skin  a  dark  blue  or  reddish-brown  tint.      In  a  remark*hfe  CMi  d 
Roseler's,  often  quoted,  the  whole  surface  of  the  body  w«i  fowrf 
with  large  and  small  tumors  which  broke  down  aboot  aix  maotb 
after  the  tmset,  causiug  ulceration  and  deatli.    Freqnanlty,  wiv* 
tases  are  found  in  the  internal  organs. 

Anatomically  these  forms  are  alike,  consisting  of  epitlwilial  <A 
enclosed  in  alveoli  surrounded  by  a  wall  of  connective  tiasae,  lad 
metastasis  is  produced  by  the  transmission  of  the  ©pi 
through  the  lymph  channels. 

The  ilunjvoHift  Jisually  lies  Ijetween  theee  forma  and  mohi 
coma.     If  the  clinical  ap|>earances  are  not  sufficient  for  the 
recourse  may  l>e  had  to  the  microscope. 

The  prnfjnoHis  is  absolutely  unfavoraV)le.  Robinson  statm  tiitt t«o 
years  is  a  long  period  of  duration,  even  in  the  mild  caaee.  Io  liitt 
ler's  case  the  duration  was  eight  months. 

Timfnifnt  is  of  little  or  no  avail.  Spontaneous  diitappeiluiB* 
never  occurs  and  surgical  interference  can  lie  only  j>&lliaiiT«. 

Pujmeuicd  Cnrnnoinn. 

It  has  been  the  generally  accepted  view  thai  almoot  all  d 
malignant  growths  arising  from  nmvi  are  sarcomata.  Unna,  bf 
iuvestigations  of  n«evi  and  nflpvocarcinomata.  luia  thrown  d<Hib4' 
this  lielief.  His  investigation  of  so-called  soft  moles  in  inflate  i 
children  showed  them  to  be  made  up  of  cellular  cords  which  h»w» 
direct  crinnection  with  the  surface  epithelium  or  tl»e  pricklali^" 
the  hair  fnllicles  aud  sweat  glands.  The  cellular  *'corda'*«OBrii*" 
small  cubical  or  elongated  cells,  which  have  a  large  Ofval 
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are  very  similar  to  aurfat-e  epithelium,  except  in  the  fact  that  they 

have  no  fihrilhr.     Those  t'orcls  have  a  tendency  to  snare  themselves  off 

from  the  tihriOutcd  epithelium  and  are  then  siirroimded  bv  connective 

'tissue  and  isolated.    Hence  here^iirdH  the  soft  nsevi  as  epitheliomata; 

and  from  thin  fact,  and  from  the  re8nlt»  of  hin  investigation  of  some 

cases  of  supposed  melanotic  sareonia  develo[)ing  from  nsevi,  which 

he  fotmd  to  he  alveolar  carcinoma,  he  throws  much  doubt  on  the 

previously  accepted  view  that  almost  all  mali^nant  outgrowths  and 

iQi^tajHtiises  from  ujevi  are  sarcomata. 

These  tumors,  arisinfj  fr<»m  moles,  appear  as  hard  or  soft  and 
elastic  ntxliiles,  of  a  dark^  bluish-black  or  slate  color,  and  either  rapidly 
increase  in  size  and  ulcerate  or  may  in  some  instances  remain  sta- 
tionary   at  a  ^iven   |)eriod  of  their  growth.     They   mav  assume  a 
Wttrty  or  fungous  character,  and  secondary  nodules  may  appear  in 
titeir  vicinity.     As  a  rut©  metastatic  nodules  soon  occur  in  tlie  in- 
ilffBal  orgtins,  antl  there  is  rapid  maraHiuus,  followed  by  death  in  a 
short  time.     Metastatic  noduh^s  may  occur  along  the  course  *>f  the 
lymphatics.     Clinically  it  is  difficiilt,  if  not  impossible,  to  tlifFeren- 
tiate  this  form  of  carcinoma  from  sarcoma,  and  the  investigations  of 
Uima   have»  as  has  Iveen  said,  thrown  much  doubt  upon  tlie  true  sar- 
oomatoQS  character  of  many  cases  f)f  malignant  disease  arising  from 
moloB  that  Lavo  kitherto  received  this  histological  iuterpretation. 

Bpithelioma. 

There  is  not  as  yet  complett*  uuauimity  in  the  use  of  the  terms 
oarcinoma  and  epithelioma  as  applied  to  neoplasms  of  the  skin.  The 
height  of  authority,  however,  is  now  in  favor  of  regarding  all  car- 
cinomata  as  of  epithelial  origin;  so  that  any  epithelial  new  growth  of 
tlie  skin  of  malignant  character  may  be  called  carcinoma.  There 
hog  been  a  tendency  of  late  to  include  both  the  malignant  and  l>enign 
ei>itlielial  neoplasms  of  the  skin  under  the  common  name  of  epithe- 
lioma ;  but  the  term  epithelioma,  as  applied  to  the  skin,  is  still  gener- 
ally understood  to  refer  only  to  the  malignant  new  growths  of  epi- 
thelium, and  it  is  in  this  sense  that  it  is  used  in  this  article. 


Varieties. 

Three  forma  of  epithelitima  (tccur  ujion  the  skin:  the  superficial, 
•iJacoid,  or  Hat;  the  deejKseated  or  nodular  variety ;  and  the  papil- 
**fy.  As  Robinson  remarks,  this  distinction  is  not  an  al>aolntpIy  true 
"'le,  as  a  deejj-seated  eiutholiuma  may  have  originated  from  a  HUper- 
"**iHl  nne,  a  primarily  deep-seated  erne  may  have  become  suiiei-ficia), 
'*'"  •either  may  have  changed  into  the  papillary  variety. 
Vol..  XVII  -  +y 
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Super/trial,  Discoid  Epithelioma. 

This  variety  usuallj  makes  its  appearance  in  the  form  of  smuU, 
pinhead-sized  papules,  emootli,  glisteuing,  pale  red  or  pearl.v  in 
color,  and  very  firm  to  tlie  touch.  They  are  either  scattered  alxmt 
singly  or  arranged  in  groups,  and  at  times  may  take  on  a  lineiir  form. 
They  may  remain  for  a  long  time  very  small,  or  they  may  enlarge  to 
the  size  of  a  i>ea.  A  fissure  or  excoriation  often  oocurs  at  tiieir 
summit,  the  result  of  scratching,  and  they  are  then  covered  willi 
small  crusts.  lu  many  instances  they  may  retain  their  benign  cL&r- 
acter  for  many  years,  showing  no  tendency  to  break  down,  and  ult^ratp 
or  to  increase  in  mimbei-s.  After  a  longer  or  shorter  time,  Lowever, 
a  change  usually  takes  i^lace,  and  new  papules  begin  to  make  tlieir 
appearance  at  the  periphery.  These  papules  are  very  characteristic, 
being  of  a  white,  shining,  "mother-of-pearl"  appearance,  firm  to  the 
touch,  but  easily  expressed  from  the  skin.  They  break  reatlily  be- 
tween the  fingers  and  are  found  to  be  composed  of  epithelial  cells 
nrrau^ed  in  gron[)3.  Various  names  have  been  applietl  to  tbew 
bodies,  such  as  epidermic  globes,  cancroid  corpuscles,  pearly  bodies, 
etc. 

Sooner  or  later  ulceration  begins  in  the  central  or  oldest  leskniB. 
Tliis  ulceratiou  varies  in  appearance,  sometimes  remaining  super- 
ficial for  a  long  period,  at  other  times  progressing  rapidly  in  d^iitt- 
It  irt  a  rounded  or  polygonal  loss  of  tissue,  with  a  reddwh  floor,  and 
]>roducvH  a  viscid  secretion,  which  forma  a  glistening  coating  wta 
dry.  Tlie  edges  are  sharply  bounded  and  firm  to  the  tonck,  iwmI 
Hcatti'rod  hero  and  there  are  usually  found  the  hard,  pearly  bodi« 
deserilHHl  above  as  characteristic  of  cutaneous  et)ithQlioiDa.  The 
growth  may  be  completely  exfoliated  in  the  centre,  and  healing  pr"*- 
dnced  with  the  formation  of  a  cicatrix.  This  healing  at  the  centre 
and  continnouH  progression  at  the  periphery  often  give  rise  tflcir- 
cinate  and  serpiginous  forms,  and  large  portions  of  the  skin  majl* 
tlnis  affected.  Very  exceptionally  the  formation  of  epithelial  ji^arls 
at  tljo  jieriphory  may  cease  and  the  affection,  after  existing  for  along 
period,  may  heal  spontaneously  with  the  formation  of  a  cieatris- 
Sniiiftiincs  the  active,  progressive  edge  is  very  narrow  and  we  gfttha 
ajipearance  <if  a  small  ulcerated  groove  completely  encircling  a  cic** 
tricial  area.  The  superficial  form  may  in  its  progression  exteDfl 
iiiore  dee]ily,  when  we  find  the  centre  of  the  ulcer  much  depress^ 
bolow  the  surface  and  the  edges  elevated  and  sharply  coutonn^- 
Where  secretion  is  abundant,  the  centre  may  be  covered  by  dar* 
crusts,  which  on  removal  expose  the  characteristic  floor  of  the  uIc^^j 
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made  up  of  epitheliomatous  tisauo  wliicli  yieUle  readily  to  the  curetttj 
Papillary  outgrowths  may  appear  at  the  ed^^es.  This  flat  form  of 
epithelioma  does  not  as  a  rule  ijroduce  any  ill  effect  upon  the  general 
health,  nor  does  it  eauBe  enlargement  of  the  neighboring  lymphatic 
glands,  although  it  may  at  times  extend  quite  deeply  intf»  the  sub- 
CTitaneouK  tifisues.  This  form  may  appear  upon  any  portion  of  the 
b<)dy,  but  is  seen  most  fre(|uently  on  the  upper  part  of  the  face,  and 
may  arise  from  ai>pareutly  normal  skin,  or  have  its  origin  in  a  senile 
wart,  or  in  ulcerafciouH  from  other  pathological  processes,  such  as  tu- 
berculosis, syphilis,  etc. 

Detp-Seaied  or  Nodukif  Epithelmna, 

The  superficial  or  discoid  form  may,  lis  has  been  said,  be  con- 
■vertetl  into  this  variety,  f>r  the  latter  may  be  a  primary  manifesta- 
tion. The  deep-seated  form  api)ea,rs  as  firm,  closely  aggregnted 
nodules,  or  as  a  siu^jjle  nodule,  which  may  attain  the  size  of  a  pea. 
These  nodules  occupy  the  entire  thickness  of  the  skin  and  extend 
into  the  subcutaneous  tissues.  They  gradually  grow  into  a  smoo'th, 
hjird  tumor,  with  a  shining  reddish  surface,  traversed  often  by  dilated 
vessels,  and  made  up  of  irregular  nodules.  The  centre  is  often  re- 
tracted, giving  an  umbilieateil  appearance.  Ah  the  disease  progresses, 
it  maj'  extend  int-o  the  surrounding  tissues,  and  form  a  hard,  diffuse 
mass,  recognizeil  oidy  by  the  touch. 

After  a  time  the  tumor  breaks  down  and  an  ulcer  is  formed.  This 
ulcer  is  deep,  irregular,  with  hard  everted  edges  which  contain  the 
epithelial  ]>earls.  It  may  go  on  to  the  iuvohenieut  of  muscles 
and  bones  in  the  cancerous  jirocess,  and  cause  deep  de.structiun. 
Sometimes  the  parts  may  bo  thrown  off  by  necrosis  and  an  attein[>t 
at  rejjair  l)e  begun,  but  the  process  in  the  mean  while  spreads  in  other 
directions.  The  lymph  glands  later  become  involved,  and  death 
occurs  from  marasmus  and  from  metastases  in  the  internal  organs. 
This  form  is  of  common  occurrence  upon  the  mucous  membranes. 

^  Papillan/  Upiflieliornn. 

^  Apart  from  the  jiapillary  character  that  many  of  the  epitheliomata 
assume  in  common  with  tulterculosis,  syphilis,  etc.,  a  primary  pajiil- 
lary  epithelioma  sometimes  occurs  which  is  apt  to  pursue  a  ver> 
malignant  and  rapid  course.  It  may  begin  as  a  superficial,  indurated 
elevation,  or  it  may  be  provided  with  a  pedicle  and  project  sharply 
above  the  surface.  It  is  seen  often  upon  the  mucoia  membranes  or 
at  the  junction  of  the  mucous  membranes  and  the  skin,  and  also  upon 
the  scrotum.  It  is  reddish  or  shining  at  first,  but  later  Iwomes  fis- 
Bured  and  is  converted  into  an  ulcer,  at  first  flat  and  superficial,  after- 
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wards  deep-aeated  and  extensive.     The  i^'initlmtic  glands  may  becorrr:^^ 
affocted,  and  death  results  as  in  the  deep-seated  vftriety.     The  pft|r-^g^ 
lomatcms  character  of  the  growth  is  evident  before  ulceration  occi^^ 
Lnd  fungous,   cauliflower  appearances  are  often   produced.     Tb^^ 
growths  are  very  vascular,  of  a  bright  red  color,  and  bleed  easajp. 
Crocker  states  that  their  average  duration  is  four  years. 

Certain  forms  of  cancer  of  the  skiu  have  been  descriiied  as  occnr-        ' 
ring  in   [lersons  who  were  engaged   in  siiecial  occupations.    Thun        ' 
Percivai  Pott  called  attention  to  rMnmey-swecp's  antrcr  of  the  *' 
which  lias  lieeu  observed  in  England  and  is  supposed  tt>  be  cauheti  in 
the  irritation  of  soot.     Biitlin  has  asserted  that  this  affection  is  very 
rare  on  the  Continent  on  account  of  the  greater  cleanliness  and  the 
increased  precautious  that  are  taken.     There  is  a  preceding  condition 
of  chronic  eczema  and  a  wart-like  state  of  the  skin  of  the  scrotum. 
Ulceration  tinally  occurs,  and  may  be  very  extensive  unless  operatiTe 
interference  is  called  in.     There  is  often  an  involvement  of  the  in- 
guinal glands.     Tar  and  paraflin  cancer  has  been  described  hy  Tdlk- 
manu,  wliich  affects  those  who  work  in  coal  tar  and  paraflin.    l^ 
occurs  nioHt  commonly  on  the  scrotum  and  arms. 

Rodent   Ulcer. 

This  form  has  also  been  called  Jacob's  ulcer,  ulcus  exedens,  j/^^ 
me  tiiiujere,  etc.     First  described  by  -Jacob  of  Dublin  in  1827,  it  I*  ^ 
since  tigurod  as  a  separate  affection  in  all  of  the  English  text-boo^^^'^". 
Modern  opiniou  is  distinctly  in  favor  of  viewing  it  simply  as  a  clinic^^^ 
variety  of  epithelioma.     The  English,  who  are  chiefly  responBible  i'^^\ 
its  promiuence,  describe  the  lesion  as  beginning  as  a  soft^  thittent^^*'^ 
nodule  with  snitxjth  surface  and  ijuite  vascular.     It  is  not  very  nu-^^ 
common  in  ehlerly  people  and  appears  on  the  eyelid,  nose,  or  upx>^^^^ 
two-thirds  f)f  the  face,  and  may  remain  without  enlargement  or  ulcer -^ 
ation  for  many  yeai-s.     As  years  go  fin,  however,  there  is  a  tendencjC^^ 
tfi  break  dowu,  and  when  ulceration  finally  sets  in  it  is  progressive. 
althoiif^h  it  may  be   very  aXow.     It  continues  its  obstiuate  course^ 
eatiug  in  lioth  laterally  and  downwards,  and  eventually  attacking  ih^^^ 
honert,  and  it  may  renult  in  the  ih^stractiou  of  the  greater  part  of  the  IfkC^^^^ 
before  deaHi  nccurs  from  exhaustion.     The  points  that  have  been  ail— — ' 
vauced  as  (liff<?rontiatiug  this  ulcer  from  the  sui)erticial  ejiithelioiTrntaf^^*^ 
are  in  the  first  place  the  fact  that  the  amount  of  new  grow 
slight  com  pared  with  the  extent  of  the  ulcerated  surface 
characteristic,  being  oidy  slightly  raised  or  rounded 
There  are  none  of  the  warty  outgrowths  seen  at  the 
thelioniH,  and  the  neighbfiring  lymfdiatic  glands 
so  that  it  remains  a  local  affection  througliout  it- 
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These  ulcere  are  but  slightly  painful.  Sometimes  a  tvpioal  Jee|)- 
sejited  epithelioma  may  develop  from  a  rodent  ulcer,  which  is  an  argu- 
tueut  against  thoee  who  claim  for  the  latter  affec-tion  a  distinct  and 
»e|iarat«  place. 

"  Craterifnrm  ulcer"  has  been  described  by  HntchinsoD  as  oocor- 
riiig  in  about  the  same  i>ositioQ  and  at  about  the  Hame  age  as  rodent 
uloer,  and  Crocker  declare*  that  nearly  all  of  the  cases  that  he  has 
seen  have  develoi)ed  from  a  previous  rodent  ulcer.  It  is  a  much  more 
rapidly  progressive  affection  than  tlie  latter,  however.  It  id  a  hard 
uodular  tumor  with  a  distinct  depression  in  the  centre,  where  there 
has  been  ulceration,  and  the  surrounding  margins  are  very  high  and 
firm.  It  is  much  more  resistant  to  the  curette  tlian  rodent  ulcer,  and 
histologically  the  tyi»e  varies  from  tijat  nf  the  latter. 

Rodent  ulcer  is  most  common  lietweeu  the  ages  of  fifty  aud  sixty. 
Caaes  have  been  reported  in  England,  however,  as  lieginning  as  early 
as  fourteen  and  sixteen  years.  In  the  former  case  the  patient  died 
of  the  disease  at  thirty -six  years  of  age. 

On  the  whole  there  is  not  sufficient  evidence  to  warrant  the  sepa- 
ration of  this  form  from  the  epitlieliomata.  Other  varieties  of  e]>ithe- 
lioma  may  at  some  period  of  their  course  take  on  the  n]*pearances  of 
rodent  ulcer,  and,  as  will  l>e  shown  in  the  section  on  pathological 
anatomy,  there  are  no  histological  appearances  that  are  incompatible 
with  the  view  that  it  is  a  simple  clinical  variety. 

Localization. 

The  face  is  the  most  frequent  seat  of  epithelioma,  and  especially 
its  upi)er  half,  including  the  eyelids,  the  cartilaginous  and  bony  jjarts 
of  the  nose,  the  forehead,  lips,  and  cheeks.     Next  in  order  of  fre- 
quency come  the  genitals,  the  extremities,  and  the  tnink,  including 
the  neck.     Eighty-five  per  cent,  of  all  cases  are  said  to  accxir  on  the 
face  aud  scalp.     Very  often  the  same  phu;es,  and  especially  the  eye- 
Jitls,  temples,  and  nose,  may  remain  affected  by  the  disease  for  a 
loriK  I>friod  without  marked  increase.     Upon  the  forehead  the  ulcer 
may  be  of  the  serjjiginoua  form,  and  may  retain  the  game  character 
^or   many  years,  or  it  may  extend  deeply  aud  involve  the  bones. 
Wlien  situated  upon  the  nose,  the  nasal  Ijoues  aud  8ui>erior  maxilla 
lare  often  attacked. 

Eynthflimnff  of  the  Lip. — In  this  situation  it  is  vastly  more  common 

K\u  the  lower  lip  than  on  the  upper,  aud  epithelioma  of  the  lower  lip  is 

*ilmo8t  wholly  confined  to  men,  women  Iwiug  very  rarely  affected. 

'When  on  the  upper  lip,  a  rare  situation,  it  is  foun<l  to  affect  women 

rather  more  frequently  than  men.     Instances  of  apparent  autoiu(»cu- 
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lation  from  the  lower  lip  to  the  upper  have  been  recorded.  When 
upon  the  lower  lit' t^^  affection  is  usually  at  one  side  of  tlie  mediuj 
line,  and  at  about  the  juuftion  of  skiu  and  mucous  membrane.  It 
begins  either  as  an  excoriation  or  abrasion,  or  as  a  small  pajiale 
which  gradually  increases  in  size  and  becomes  indurated.  Sometimes 
the  tumor  may  attain  considerable  size  before  ulceration  begiBs;  at 
other  times  it  breaks  down  quite  eai-ly  in  its  course.  The  aJcer  is 
usually  covered  with  a  crast  and  haa  elevated  margins,  deeply  infil- 
trated and  very  hard  in  consistence.  It  may  progress  rapidly  iind 
lead  to  destruction  of  the  hard  palate  and  the  bones  of  the  face,  vritb 
involvement  of  the  lymphatic  glands,  extensive  ulceration,  marasmus, 
and  death. 

Epithelioma  of  the  tongue  or  ttuu'om  memhnine  of  the  moitth]sA 
not  infrequent  occurrence.  It  develops  from  the  thickened,  warty, 
white  patches,  known  as  leucofdakia,  sufficiently  often  to  warraut  the 
l>elief  that  there  is  some  causal  relation  between  the  two  prooeaae*- 
Leucoplakia  may  arise  as  a  sequel  to  syphilitic  lesions  of  the  tongUft> 
or  it  may  be  caused  by  the  irritation  from  Hmoking.  Epithf-linma  *-^^ 
the  tongue  begins  either  aa  a  small,  red,  raw  surface,  painful  on  pr^*' 
sure;  as  a  nodido;  or  as  an  excoriation  or  fissure  with  s<jft  edg^?** 
Soon  the  edges  of  the  ulcer  or  the  nodular  formation  l>ecome  hard  a.  **" 
infiltrated,  and  the  tiiseaae  makes  rapid  progress,  infiltrating  the  sl:*-^ 
maxillary  glands,  aud  often  causing  metastases  in  the  intenud  orga*^^- 
The  extension  of  the  growth  is  often  accompanied  by  much  pain,  ^ 
a  lancinating  character.  Epithelioma  of  the  mucous  membrane  ^* 
the  cheek  is  not  so  common,  and  when  present  is  usually  flat,  wS — ^ 
raiseil  edges, 

lu  ejiitlioliomii  of  the  (feinfrrh,  the  glans  penis  or  the  scrotum         ^ 
usually  the  first  to  be  affected,     fteference  has  alrea,dy  beeu  made         ^ 
"chimney-sweep's  cancer,"  and  to  that  fwcurring  in  tar  and  parat^^^^ 
workers,  in  whom  the  affection  is  situated  on  the  scrotum.     The  lal^s=^^* 
raajora  are  the  i)arts  usually  attacked  in  women, 

Eiiithtdioma  of  the  vxiremtik'n  is  very  apt  to  develop  from  ulceri^**' 
scars,  anil  jJaces  that  are  exposed  to  external  violence,  esijecially  (0^  "* 
backs  of  the  hands  aud  upjier  arms.  It  sometimes  arises  from  iW^^^^^ 
stum  J  IS  of  amputations. 

The  frnuh  is  the  least  common  of  all  situations  for  epithelioma*^*' 
aud  here  the  umbilicus,  the  nipples,  and  the  sacral  region  are  td^  ^^ 
parts  more  conniionly  affected.  The  anal  region  is  a  locality  oos^Z^^^^ 
sionallv  affected. 
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Pathology. 

As  the  patliolo^y  and  etiology  of  epithelial  cancer  in  general  are 
exhaustively  treated  in  another  part  of  this  volume,  we  need  discuss 
)nlj  some  of  the  features  that  are  |>eculiar  to  the  various  fornifl  here 
lescribed.  The  f  pitheliomata  that  affect  the  skin  are  all  derived  from 
pavement  epithelium,  and  they  are  usually  divided  into  two  forms — 
be  lobuiated  and  the  tubular.  In  the  lobulated  form  the  different 
arieties  of  cells  are  seen  that  we  me<^t  with  in  a  sectifm  of  normal 
pidermis,  including  the  rete  Malpighii  and  the  overlying  layers, 
'be  picture  is  that  of  successive  layers  of  epithelial  cells,  with  a  cou- 
iiitric  arrangement,  so  that  at  the  centre  we  find  the  more  or  less 
imified  cells  of  the  homy  layer.  These  central  cells  have  in  some 
stances  undergone  a  colloid  or  fatty  degeneration.  The  origin  of 
ese  epithelial  outgrowths  is  the  rete  Malpighii.  Epidermic  " globes" 
e  Been  in  these  outgrowthsn,  e8i>ecially  in  the  deep-8eat«d  epitheli- 
aa. 
The  tubular  epithelioma  shows  little  tendency  to  the  formation 
epidermic  "  globes"  containing  huruji'  tissue.  It  originates  usually 
ova  the  rete  Malpighii  or  from  the  hair  follicle.  The  cells  i*l  which 
lis  form  of  epitheliftma  is  made  up  are  smaller  than  those  of  the 
imlated  variety  and  correspond  to  the  lower  rete  cells.  It  has  been 
le  subject  of  much  difference  of  o]>iuiou  how  much  7)art  the  glan- 
olar  structures  of  the  skin  take  in  the  origin  ami  production  of  e[)i- 
lelioma.  Darier  has  shown  by  his  .studies  that  the  sebaceous  glantls 
re  rarely  the  startiug-])(>int  of  these  growths,  notwithstanding  the 
ict  that  the  arraugeinent  of  the  einthelial  cells  in  some  iustjinees 
o^^ests  the  form  of  these  glands.  In  cases  iu  wliic-li  the  shape  and 
rraugement  of  the  sweat  glands  were  simulated  by  the  c«'ll  masses  it 
as  been  assumed  that  they  were  derived  from  these  glands.  Fordyce 
.as  examined  mau^'  such  cases,  autl  could  fre<|uently  trace  their 
rigin  to  the  interpapillary  rete  processes,  the  sw^-at  glands  being 
naltered,  and  he  considers  that  while  \t  is  possilile  that  both  seba- 
eous  and  sweat  glands  may  gi%'e  rise  to  epithelioma,  it  is  irapo.*isible 
r>  prove  this  on  account  of  the  early  ulceration  which  destroys  the 
issues  first  affected. 

With  regard  to  t  lat  has  bcpn  described  as  rodent  ulcr, 

'eneral  view  s  an  t'jtitht-lial    nt^w  growth,  althnugh 

d  'n.     Thin  and  Walker  regard  it  as 

and  ThiPTRch  from  tltc  ^eba- 
msidcr  tlrat  it  may  have  its 
j8.     Warren  believed  that  it 
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origioated  from  the  reie  Malpighii:   others  have  looked  apoa    ^ 
hair  follicleB  as  its  Htarting-poiDi. 

DUGN08I8. 

In  tho  cjvso  of  any  long-atandinK,  olwtiante,  ulcerated  lesion,  in\h 
hanl  aud    flevaU-d  niftrgiuH,  iu  jteople  over  forty  yeuB  ol  a^r,  liio 
auapiciou  of  epithelioma  Bboald  at  ouco  ariA^.     The  hard  cottftfllcoc* 
of  tho  margin  is  ])erhap8  tho  moat  valuable  diaguostio  mark,  bat  to 
judge  the  degree  of  hardnena  necessary  to  warrant  tho  probabla <fil|^ 
nosia  of  epithelioma  mnat  l>e  admitted  to  Im)  a  matter  of  exp«ri^iM». 
The  differential  Jijignosis  will  usually  lie  Itetw'een  nyphilin,  luln^fn}- 
lewis,  and  thr*  affection  under  consideration.     Tuln-»rpul<n*i«,  if  in  U>«' 
clinical  form  of  lupus,  is  rather  apt  to  develop  earljr  in  life;  iawn 
chronii^  in  its  cfnirae,  and  is  characti^rizeil  by  the  typical  reddiiih4)fowii 
lupus  nodules,  which  are  much  aofter  to  the  feel  than  tho  tiaeiio  nf  eitW 
epithelioma  or  sypliilis.     The  vemicjins  form  of  tabrtrculmiia,  wkifi 
occurs  chiefly  on  the  hands,  could  hardly  l)o  confused  with  •       '    ' 
but  Homo  question  might  arise  in  tho  ])r«'8ence  of  the  itji 
culous  ulcer  that  is  seen  at  the  junction  of  akin  and  mueonii  m*>u'  r 
a  favorite  seat  nlso  for  epithelioma.     The  points  of  tUstiti<*t 
soft  chiirjicter  of  the  tulwrculous  ulcer,  the  preaence  of 
berclea    at  its  edges,  its  association  with  internal  tu 
the    absence   of   other    characteristics   of    epithelioni;i 
may  l>e  said  of  i%  tulwirculons  ulcer  of  the  tongue  and  inn 
branes. 

As  regards  syphilis,  it  may  l)e  a  question  whether  a  n<nlul«w>ftltf 
lip  or  tongue  is  cfuthoEoma  or  the  primary  legion  of  sypbiht.  Ic 
.  the  latter,  there  is  a  much  earlier  eularKoment  of  the  lynpltttic 
glands  below  the  jaw,  and  it  has  not,  as  a  role,  the  rerj  Iiaid  f*tfli4 
edges  of  au  epithelioma.  Sometimes  it  mar  be  neecaaary  to  k** 
recourse  to  the  microscoi>e  or  to  wait  for  th©  appearancM  of  iw**^ 
dary  lesions.  A  l.'it«]i  syphilitio  ulceration  of  the  akin  is  differeatitlai 
from  epithelioma  by  its  more  rapid  course,  by  tho  abaeaee  of  »fini 
cartilaginous  edge,  and  by  its  tendency  to  apiiear  in  several  foci.  Epi- 
thelioma may  develop  on  tul>erculou8  and  syphtlltic  ulwrn,  txitiiu 
usually  present  its  peculiar  cliaracteristica  so  that  ref!ognilioQi«»'^ 
difficult.  Ejtithelioma  of  the  tongue,  and  a  gumma  in  this  pnotiia. 
are  not  always  easy  to  differentiate.  The  epithrlioniA  is  y&rr  »p**" 
develop  upon  a  patch  of  leuerqilakia,  and  is  Jis  a  nile  8lng)e,  whiV* 
gumma  may  be  accompanied  bv  other  lesions.  Tlie  epitheKomib* 
iiloer  is  apt  to  have  jv  mncli  liarder  \viho  with  deeper  infiltratioo,  H" 
the  borders  are  likely  to  be  elevated  and  everted,  while  there  mthL 


Treatment, 


papillary  outgrowth  from  ite  floor.  The  adjaoent  lymphatic  glands 
are  less  likely  to  be  invoh-ed  in  a  gummatous  than  in  an  epithelio- 
matoas  lesion, 

fpROONOBIS. 
The  prognosiR  varies  according  in  several  factors.  If  the  growth 
a  superficial  one  upon  the  skin,  nidien.!  removal  usually  gives  favor- 
able results,  not  always  permanent,  however,  an  recurrences  may  take 
place  in  the  cicatrix.  Htill,  large  numbers  of  these  growths  am  re- 
moved without  reciirronee.  If  the  growth  is  situated  on  the  borders 
of  the  mucous  membrane,  or  on  the  mucous  membrane  itself,  the 
proi^iosis  is  less  favorable,  as  it  is  more  likely  to  pursue  a  rapid 
course  in  this  lot^ality  and  to  lead  to  metastases.  The  dee(j-seuted 
variety  is  leas  hope^ful  than  the  superticial,  and  the  rodent  idcer  type 
may  lie  classed  witli  the  latter  form  as  regards  prognosis.  Any  of 
these  forms,  if  allowed  to  pirogress  untreated,  may  eventunt*>  in  a  deep- 
seated  process  that  it  is  hopeless  to  try  to  cure.  Robinson  thinks 
that  on  the  wlmle  the  jrrognosis  of  e]>ithelioitta  of  the  skin   under 

rper  treatment  is  more  hopeful  than  hiis  ]KMm  assumed. 
We  know  to-day  of  no  internal  remedies  that  are  of  value.     Thor- 
ough and  radical  destructicni  of  the  diseased  tissue  is  our  only  hope, 
and  this  may  be  t^ftected  Iiy  the  knife,  actual   or  galvanocautery,  cu- 
retting, or  chemical  causties.     Epitheliomata  of  the  tongue  and  lip 
are  as  a  rule  best  treated  by  excision,  and  this  should  be  as  thorough 
as  possible,  a  generous  niiirgin  of  the  apparently  sound  tissues  Ix^ng 
removed.     Supeiiieiid  forms  ujion  the  skin  may  \m  removed  by  curet- 
ting and  applying  afterwards  a  chemical  caustic,  but  cnretting  cdone 
is  insutiicient.     The  small,  pearly  variety  is  often  effectually  removed 
iti  this  wuy.     A  great  variety  of  caustics  have  l>eeu  used  in  the  treat- 
ment cif  epithelioma,  as  in  that  of  tubf^rcnlosis,  among  which  may  Iw 
nientioned  acid  nitrate  of  mercury,  nitric,  hydrwhloric,  and  sulphuric 
ftcitls,  chloride  of  zinc,  arseuious  a<^-id,  and  caustic  potash.     Many 
ftixiall  beginning  ulcerated  lesions  may  be  well  treated  by  thorough 
Upplicatiou  of  strong  nitric  acid  a]>plied  with  a  pointed  stick,  the  lesion 
l)(»iijg  thoroughly  bored  into  in  all  directions.     Nitrate  of  silver  is 
tiot  t«»  be  recorameuded  as  its  effect  is  nrtt  sufficiently  far-reaclting, 
r^ntl  it  may  serve  rvnly  to  excite  the  epithelial  tissues  to  greater  activity. 
Chloride  of  zdnc  either  as  a  paste  or  in  stick  form  is  much  used  and 
jirHisod  by  some.     My  own  experience  is  that  caustics  are  applicable 
and  effective  in  the  small  and  ret-eiit  lesions,  and  should  then  be  used 
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thorouglilj  and  applied  well  into  the  Bound  tissueH.  In  rapiti/r 
growing  or  extensive  lesiona,  and  especially  when  the  lip  or  tou^nieis 
affected,  thorough  excision  with  the  knife  is  the  best  ti-eatiDfut. 
Robinaonj  who  is  a  warm  advocate  of  the  use  of  caustics  as  caufliag 
less  deformity  than  treatment  by  the  knife,  considers  arseuious  odcl 
the  most  valuable  agent  for  treating  epithelioma.  He  uses  it  by  mil- 
ing  it  with  powdered  gum  acacia  and  water  so  as  to  form  a  paste  the 
consistence  of  firm  butter.  The  strength  and  the  length  of  time  the 
application  is  allowed  to  remain  on  are  to  be  regulated  acc<irdiDg  to 
the  case,  and  this  is  a  matter  of  judgment  and  exj)erieiice.  The 
action  of  the  paste  must  be  watched,  and  the  strength  of  subfte(|Ui'Dt 
applications  regulated  according  to  the  demands  of  the  particular  cas*". 

Paget  ^s  Disease  of  the  Nipple. 

This  aflfection,  which  has  been  called  "  malignant  papillary  der- 
matitis" by  Thin,  was  first  dest^ribed  in  1874  by  Sir  James  Paget, 
who,  in  an  article  in  the  St.  Bartholomew's  Hospital  Reports,  pub- 
lished an  account  of  fifteen  cases  in  which  a  chronic  inllammatiou  of  tb«? 
skin  of  the  ui[)ple  uml  areola  was  followed  by  cancer  of  the  breiujt. 
The  patients  were  all  women  between  forty  and  sixty  years  of  agt', 
and  the  affection  began  by  the  akin  of  the  areola  and  nipple  ciiangiug 
into  au  intensely  red,  very  finely  granular  surfjice,  resembHng  some- 
what an  acute,  diffuse  eczema.  It  was  always  covered  byaniibnu- 
dant,  clear,  yellowish  exudation,  accompanied  by  itching  and  biro- 
iug,  but  witliout  im[)airment  of  the  general  health.  Some  of  the 
cases  looked  like  an  ordinary  chronic  eczema,  others  by  their  drjiif*is 
and  de8«]uamation  were  more  suggestiTe  of  psoriasis.  Paget  admite 
that  i>rpfifiely  similar  conditions  occur  in  which  tlie  eruption  di*ip- 
pears  after  lasting  several  months,  without  being  followed  by  auvotber 
affection;  but  in  the  cases  he  records,  mammary  cancer  appeared 
witliin  one  or  two  \ears  o(  tlie  lieginniug  of  the  affection.  The 
cancer  never  preceded  the  cutmeous  affection.  The  eniptioa  va* 
rebellious  to  aU  treatment,  and  jiersisted  after  tlie  appearance  of  the 
cancer.  The  cancer  developed  in  the  gland,  not  far  from  the  affwt*^! 
akin,  but  was  always  separated  from  the  latter  by  a  Bpa.ce  of  appareutlj 
sound  tissue. 

Symptoms. 

Since  this  descriptioB  of  Paget's,  numerous  cases  have  been  r^ 
corded,  and  the  subject  has  been  amplified  by  Thin,  Butliu,  Cra'ter, 
Wickliam,  and  otluTs.  lu  most  instances  the  disejise  occur!*  np(W 
the  breiists  of  women  between  forty   and  sixty  years  of  age.    I' 
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begins,  as  Paget  lias  pointed  oot,  as  an  inrtammation  of  the  akin  of 
the  nipple  and  areola,  resembling  an  eczema,  and  usually  up])ears 
upon  one  side  only.     Tlie  edges  of  the  plaque  offer  several  well- 
liefined  characteristics.     Tlu>  contour  is  circinate,  composed  of  mure 
or  lees  regular  arcs  of  a  circle.     The  edge  is  sometimes  niised,  and 
is  sharply  bounded  from  the  normal  skin.     The  plmjues  occupy  the 
middle  of  the  breast,  the  nipple  being  situated  pretty  exactly  in  their 
centre.     The  surface  of  the  plaque  is  bright  red,  ot>zing  in  places  or 
€H>vered  with  crusts  and  scales.     When  a  further  degree  of  ulceration 
lias  boon  reached,  irregular,  confluent  islets  of  epidermis  are  seen 
scattered  over  the  excoriated  surface;    these  are  dry  and  glazed  in 
«ippearance  and  have  been  regarded  as  characteiistic  of  the  disease. 
There  is  usually  much  pain  caused  by  contact  with  the  air  or  with 
'ftlie  clothing  and  dressings,  and  there  are  paroxysmal  attacks  of  itch< 
•jnig,  and  in  some  instances  of  intercostal  neuralgia.     At  quite  an 
««rlj  stage  of  the  affection  considerable  induration  is  to  be  felt,  ac- 
companied by  retraction  of  the  nipple,  which  in  some  instances  is 
Tery    marked.      The  chief  characteristic  of  the  disease  lies  in  the 
formation  of  a  cancerous  new  growth.      This  occurs  within  a  variable 
I>erio<l  of  time  after  the  appearance  of  the  affection,  ou  an  average 
from  two  to  seven  jears,  although  it  may  assert  itself  much  earlier. 
The  ciincerous  new  growth  may  first  appear  superficially  uj»on  the 
surface  of  the  plaque,  or  it  may  arise  in  the  deei>or  fwirts.      The 
Ijrmithatic  glands  are  not  affected  until  a  late  i>eriod  of  tlie  disease. 
The  brefjst  is  gradually  invaded  by  the  cancerous  growth,  and  unless 
ojiemted  ujKjn,  follows  the  course  of  ordinary  cancer  in  this  locality. 
It  cannot  be  said  that  Paget's  disease  is  confined  altBolutely  io  the 
female  breaat.     Forrest  has  reported  a  case  in  which  it  i-xisted  on  the 
malt>  brwist  and  Crocker  one  in  wliich  the  scrotum  was  the  jiart  affected. 
The  latter  was  in  a  man  of  forty -seven,  in  whom  notlules  developed  in 
the  centre  of  an  ulcer  tliat  had  existed  for  two  years.     Pick  has  re- 
port«*d  a  similar  cnae. 

Paget* 8  disease  is  unilateral,  and  has  a  predilection  for  the  right 
breast.  The  hirger  number  of  ca.se«  occur  iM^tweeu  the  ages  of  tifty 
and  sixty ;  but  it  is  not  improbable  that  in  a  pHvt  of  these  there  liiis 
been  some  affection  earlier  than  the  patieut  has  noticed,  as  the  sulv 
J<?ctive  symptoms  are  very  slight  at  the  outlet.  Of  twenty-three  crises 
collected  by  Wickliam,  a  cancerous  heredity  could  Ijc  determined  in 
l^fat  two.     No  constitutional  symptoms  accomiiaiiv  thin  disease. 
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DnhriBg  and  Wile,  and  Darier  and  Wick- 
Ike  paifaolqgical  anatom  v  of  the  disease. 
The  ■nevoseope  ibcnn  tikat  Ihe  palliological  appearaoces  oeast! 
ahmpdj  at  tihc  ed^e  ol  the  eleraled  iKitxler  of  the  plaque.  Here  the 
nte  ia  everrvhov  tiiifffcfud  aad  xmdergoing  proliferatiou,  as  sLovu 
bjr  Uie  dmsioii  of  the  anrloi  tiiat  is  progressing,  and  there  are  oa- 
BerooB  polTDnckttr  leococrtee  between  the  epithelial  ceih.  Tbe 
papill»  ■!«  flongilfd  and  infiltzated  with  roand  ceUs  and  there  are 
■igna  ai  inflammalian  throoghoot  the  ominm  generally.  In  the  more 
e^ntral  portioiia  the  epidermis  has  disappeared  to  a  greater  or  less 
de*:rr?e,  bat  in  soum  plaoea  iho  inlerpapillary  prolongationa  are  re>- 
taiDf>d  and  project  deeply  into  the  oorinm.  The  Lictiferoua  ducts  ap^ 
filK«d  with  epithelial  cells,  and  Thin  believe*  that  these  are  the  start- 
ing-j>oint8  of  the  whole  disease,  and  that  the  process  is  a  cancerons 
one  fr«im  the  beginning. 

Maeh  interest  has  been  added  to  the  study  of  the  pathology  bj 
thr-  discovery  by  Darier  of  certain  pectdiar  cell  forms  in  this  diseiise. 
which  he  regardttl  as  parasites  of  the  order  Coccidia,  or  psorospermsi. 
Those  Ixxlies  nre  present  in  large  numbers  in  the  epidermis  ftod  in 
thn  Hpitli'-liul  lining  of  the  lactifert:»us  ducts  and  otthe  glands.  Tliej 
are  larger  than  the  surrounding  epithelial  cells,  are  provided  usimllr 
with  a  glistening  double-contoured  membrane,  contain  oftentimes 
ft-vfral  nncl^-i.  aud  fxhibit  a  protoplasm  that  does  not  have  the  fibril- 
lary ^^truc■tu^e  «>f  the  reto  cells.  Those  bodies  he  considers  io  be  tlie 
cause  of  the  disease.  He  repinls  them  as  having  an  intrac«^ilalw 
jtriHititni.  which  h*^  considers  to  lie  pmve*l  by  tlie  presence,  n^it  to 
tli<*  r»'ll  w.ill,  nf  a  granular  mass,  which  he  takes  to  be  the  nnolensnf 
tlie  cpitholiiil  cell  jtushed  to  one  side  by  the  paorosperm  that  IiasiB- 
vaded  it.  Tliesi»  iKulies  are  found  iu  all  cases  so  far  as  is  knowu.  not 
only  in  lli<isi>  mviirrin;.;  on  the  breast  but  in  the  few  cases  that  Lav* 
lii'i-ii  ri-jHtrt^'d  iu  other  situations.  Darier's  theory  is  that  thf*^ 
lii«li''s,  which  1)1'  regardn  nn  parasites,  penetrate  the  opidermis 
thnmgli  an  abrasion  of  the  uipplo  aud  start  a  proliferation  of  theei'J* 
tlieliiil  elemouts.  He  couBidei-ed  his  theory  borne  out  by  t' "  ''''"* 
tli;it  ill  otlii-r  iilfeetions  iu  which  epithelial  proliferation  occurs 
cell  foriiiH  jire  also  found,  as  in  keratosis  foUicularis  (iisoro.a 
fnlHculairo  vegfjtaute)  jiud  iu  certain  epitheliomata.  It  is  i 
welt  acc<'pte<l  that  the  eell  fonns  resembling  psorosperm* 
folHcnhiriH  are  in  ri'iility  ccIIh  that  have  undergone 
excessive  kemtiuizatinu,  iiml  us  no  one  has 
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inocnlate  the  "  psoroepermB"  of  Paget's  disease,  the  theory  that  these 
are  really  parasites  and  the  cause  of  the  disease  is  very  far  from 
proved. 

DiAONOSIS. 

The  following  points  of  differentiation  from  chronic  eczema,  the 
onlj'   affection  with  which  it  is  likely  to  be  confounded,  have  been 
tabulated  by  Wickham :  Paget's  disease  does  not,  as  a  rule,  begin  until 
between  the  fortieth  and  sixtieth  year,  and  usually  when  the  patient 
apx)ear8  for  advice  the  affection  has  lasted  a  long  time,  from  seven  to 
twelve  years  on  an  average.     When  seated  upon  the  breast  the  lesions 
ajre  tisaally  unilateral.     It  begins  with  crusts  and  homy  secretions, 
"which  are  adherent  and  rebellious,  seated  at  the  tip  of  the  nipple, 
a.ccompanied  or  not  by  itching  and  ulceration  of  the  lower  parts,  and 
soon   followed  by  retraction   of    the  nipple.      The  superficial   le- 
sions progress  slowly,  without  spontaneous  healing.     The  border  is 
lightly  raised  and  very  sharply  bounded.     The  surface  is  bright 
i^,  in  places  oozing,  slightlj'  granular,  and  covered  in  parts  with 
eK^ales  and  crusts,  in  which  are  seen  ulcerated  points  and  islets  of 
X>artially  formed  epidermis.     There  are  superficial  induration  and 
<:»n8iderable  pain  and  pruritus.    There  are  no  vesicles,  the  lymphatic 
glands  are  not  enlarged,  and  treatment  for  eczema  is  without  avail, 
dancer  appears  either  at  the  surface  or  in  the  deeper  tissues  in  from 
seven  to  ten  years  on  the  average. 

Although  the  cell  bodies  referred  to  above  cannot  be  considered, 
"with  our  present  evidence,  as  the  cause  of  the  disease,  yet  they  are 
characteristic  and  not  found  in  eczema,  so  that  their  presence  in  the 
tissue  or  in  the  scales  would  confirm  the  diagnosis. 

Prognosis  and  Treatment. 

If  seen  in  its  early  stages  the  prognosis  is  pretty  good.  As  soon 
as  the  diagnosis  is  made  with  certainty  thorough  destruction  of  the 
whole  affected  area  should  be  advised.  Excision  is  to  be  preferred 
where  practicable ;  otherwise  thorough  curetting,  followed  by  cauter- 
ization, should  be  performed.  In  this  way  a  cure  may  often  be 
effected.  Darier  recommends  chloride  of  zinc,  1 : 3,  in  solution  ap- 
plied for  several  hours,  the  wound  being  dressed  with  iodoform  gauze. 
Later  mercurial  plaster  is  to  be  applied.  Crocker  also  recommends 
chloride  of  zinc,  in  the  form  of  a  paste,  as  follows : 

^  Chloride  of  zIdc, 1  xvi. 

Powdered  opium, 1  iss 

Hydrochloric  acid, 3  vi. 

Boiling  water q.s.ad   J  xx. 

M.     To  one  ounce  of  this  solution  add  two  drachms  of  whcaten  flour. 
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This  should  be  spread  on  lint  the  hIzp  ol  tlie  afifected  area,  kept  on 
from  four  to  six  hours,  and  the  slough  poulticed  off. 

SARCOMA  CtJTIS. 

Sarcoma  of  the  ekin  may  present  itself  in  quite  a  variety  of  clini- 
cal forniH,  which  are  not  always  well  defined  from  one  another.  It 
may  occur  j>rimarily  in  the  akin  as  a  single  tumor ;  a  single  lumur 
after  existing  for  a  long  time  may  be  followed  by  a  general  outbreak; 
a  generalized  outbreak  may  occur  without  a  preceding  solitary  tumor; 
aud  finally,  sarcoma  of  internal  organs  may  be  followed  by  metastases 
in  the  skin. 

A  prima nj,  toi pigmented,  single  sanvma  may  develop  at  tlio  site 
of  an  injury  or  a  cicatrix,  a  nflevus,  or  in  or  beneath  the  normal  skia. 
Kaposi  has  seen  it  occur  at  the  site  of  a  healed  furuncle  on  tbe  an- 
terior surface  of  the  thigh,  and  also  between  the  ahouldors.  Tin- 
tumors  may  remain  stationary  over  a  long  period  of  years,  timiilv 
enlarging  aud  giving  rise  to  metastases  disseminated  over  tbe  skin  or 
in  the  internal  organs.  On  the  other  hand>  a  primary  local  Barcona 
may  be  followed  very  quickly  by  general  sarcomatosis.  Th<^  form 
of  the  primary  tumor  is  very  variable,  as  is  also  the  size  that  it  may 
attain  before  ulceration  takes  place.  It  differs  from  carcinoma  in  its 
softer  consistence  and  in  its  greater  tendency  to  assume  a  fx-iulL'ir 
coiitiguration,  sucli  as  toadstool  and  pedunculated  forms.  It  liss 
beeu  claimed  tliat  this  variety  occurs  more  often  in  women  tLun  in 
men,  ami  that  it  is  of  cougenital  origin  iu  some  instances,  Althoiii;ii 
the  latter  statement  must  be  accepted  with  caution.  This  form  of 
sarcoma — ^aud  we  are  speaking  now  of  the  primary,  local,  non-pig- 
meuti'd  form — may  Iw  eradicated  -withoat  further  dissemination  If 
surgical  aid  is  called  in  early.  The  extirpation  should  be  a  rwiicAl 
one,  as  less  active  measures  have  sometimes  served  to  iucreaec  the 
groivtli.     Huch  growths  have  disappeared  aft<»r  an  attack  of  erj'siiK^la.^- 

A  ifenemUzed  cutaneous  sanxtmafosis  may  occur  consecutivelj  to 
a  siugle  lex'alized  cutaneous  sarcoma,  or  it  may  have  as  its  origin 
a  sarcoma  uf  internal  organs.  When  metastatic  nodules  have  <^w>' 
made  their  appearance  the  progress  is  apt  to  be  pretty  rapid.  Sli&t- 
tnck  has  reported  a  case  of  a  man  who  was  dead  with  generali/"*' 
Han-oma  thirty-four  days  after  he  first  summoned  a  physician  aii<i 
less  than  a  mouth  from  the  appearance  of  the  first  external  lesifO' 
CaseK  are  from  time  to  time  seen  iu  wliich  the  whole  integument  is  iill*^ 
with  closely  aggregated  nodules  of  sarcoma,  and  at  tlte  p-uto]B<y  all 
nf  Hie  important  organs  are  completely  studded  with  small  aud  biV" 
tumors.     Many  of  these  nodules  are  not,  strictly  si)eaking,  in  th<^  ^kiu, 
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bat  arise  primarily  in  the  Bubcntaueous  tissue,  and  then  extend  up- 
wards. 

Apart  from  these  varieties  that  wo  have  been  coufiidering,  there 
are  three  forms  of  sarcoma  affecting  the  skin  that  occupy  more  ex- 
L^usivelv  the  attention  of  the  dermatologist.  These  are  melanotic 
niftrcoma,  multiple  iiliopathic  iiigineiited  anrooma,  and  a  third  form, 
which  is  not  always  well  defined  and  which  seems  often  to  be  allied 
to  mycosis  funj^nides  and  to  leukspmia  and  pseudoleukaemia,  called 
generalized  sarcoma  or  sarcomatosis  cutis. 

Melanotic  Sarooiaa. 

This  form  of  sarcoma  may  be  primary  upon  the  skin,  or  it  may 
be  secondary  to  a  tumor  of  the  internal  organs.     As  has  liean  said 

in  the  section  on  epithelioma,  the  investigations  of  Unua  point  to 
the  probability  that  a  certain  number  at  least  of  the  cases  described 
,aB  pigmented  sarcoma  developing  from  nrovi  should  be  classed 
Among  the  epitheliomata.  Until  the  subject  has  been  more  widely 
inveHtigate<l,  it  is  best  to  consider  that  the  majority  of  malignant 
growths  arising  from  Ufevi  are  sarcomata.  The  na?vi  fiom  which 
these  growths  8[iriug  are  usually  pigmented  and  warty  in  character, 
and  are  often  seated  on  the  lower  extremities.  This  form  of  sarcoma 
may  also  start  from  other  pigmentary  lesions,  as  chloasma  and  the 
Btainiug  left  fmm  a  spot  of  imrpura. 

When  a  jtigmented  nsBvus  begins  to  take  on  a  sarcomatous  char- 
acter, there  is  often  seen  nothing  bnt  a  shallow  ulceration  at  fimt. 
This  may  remain  so  until  metasUiais  has  occurred,  or  soft,  bluish- 
black  nodules  may  make  their  appearance,  which  enlarge  rapidly  and 
ulcerate.  Sometimes  these  nodules  by  their  coalescence  form  fungous 
tumors  of  a  considfTttble  size.  As  a  rule,  it  is  not  many  weeks  or 
months  after  the  appearance  of  these  primary  ntxlules  liefore  second- 
arv  manifestations  are  noted,  at  first  in  the  vicinity  of  the  primary 
growth,  in  the  form  of  similar  bluish-black  uoduhir  iutiltratioDs,  whicli 
may  unit©  and  occupy  large  areas  of  skin.  The  affection  is  rajtidly 
transmitted  to  the  internal  organs,  and  causes  deatli  within  a  short 
time.  Occasionally  the  local  lesionn  may  remain  stationary  for  a  con- 
Hi<lerable  period  before  the  disease  liecomes  general.  The  growth  is 
made  up  hiHtologically  of  spindle  and  round  cells,  with  a  large  amount 
of  pigment  Iwth  within  the  cells  and  in  the  intercellular  spaces.  Oiaut- 
celled  forms  are  occasionally  seen,  and  the  tumors  may  have  an  alveolar 
typf. 

This  form  of  cutaneous  sarcoma  is  of  a  ver\'  malignant  nature  and 
usually  proves  fatal  a  few  months  after  its  first  apjjearance  on  the 
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skin.         may  exceptionally  he  removed  without  rrcurreaeo,  if  ofirnk- 
tiv«i  iuterfereuce  is  resorted  to  at  a  very  early  stage.     Arseiiic, 
ually,  is  of  no  avail. 


Multiple  Idiopathic  Pigmented  Sarcoma. 

£aposi  was  the  first  to  describe  this  fomi  cf  s.-mouui,  ia  U 
All  the  oasoK  observed  by  him  up  to  the  publication  of  th»  last 
of  bivS  tfixt-book  occurred  in  men.  From  liis  sixteea  caoe*.  and 
publinhod  by  other  observers,  he  notrs  that  it  always  iK'gins  tipco  tho 
bauds  and  ft»et  and  udvaurps  ui>whrd«  ovit  the  anus  and  \%t!ti  by  iIh? 
appearauco  of  now  f(x.'i,  until  in  from  two  to  three  yean»  it  is  fuoikJ 
upoo  the  trunk  and  faoe.  It  ap|)ears  aa  firm^  reddlMh^brown,  or 
piiqjle  Tindiile«.  from  tin*  Hiz<»  <>i  a  ]»on  to  that  of  a  bean,  whicli 
often  couHuent  so  that  diffuse  inliltriitions  of  a  purplmb  color 
seeu.  The  hands  and  feet  are  usually  much  s«roll«*n  ami  vorr  pain- 
ful, so  tliat  walking  is  rpnd<='red  difficult  and  the  use  of  the 
is  much  impeded.  Sometimes  there  is  s«'*'U  a  iliffuse  sarooi 
infiltration  with  very  few  isolated  nodules.  Both  the  extaiMar  tad 
flexor  surfaces  of  the  htiu<ls  and  feet  may  hf  affected.  A  poeilUaiitT 
of  this  form,  which  recalls  th<'  tumors  of  mycosU  fnogoldas,  is  that 
many  of  these  nodular  infiltrations  after  a  time  become  dcproiird  in 
the»  centre  and  dinnyjpcar  partially  or  wholly,  leaving  pigroootpd 
cicatiicf'S.  The  ^owtlia  upon  the  extremities  rartdy  nlccratr  to  any 
extout,  but  later,  when  the  disease  has  invaded  the  upper  iiortioos  t4 
tho  body,  dwp  losses  c»f  tissue  may  occur  u|h)u  tUo  taot  mad 
It  is  seldom  that  the  lymphatic  glands  aiv  affected.  The  mi 
membranes  are  often  involved  late  in  the  course  of  the  diaeuM;  and 
fever,  hetnorrha^^cs,  and  rnaiiismus  im»cede  thp  fatal  tei 
After  death  Inr^ -  numlx'i-s  of  similar  no<lule8  arr  found  in  th»?  tul 
orgaus,  especially  iu  the  descending  colon.  Instance**,  howewr* 
conijiMo  involution  of  the  tumors,  when  they  havf»  not  pi 
Ixnoud  Hjcir  primary  location  on  the  luiudH  muI  ft-et.  ljn%t«  hcmn 
cord'Hl  by  Hardaway,  Kobuer,  ami  others. 

Hii^folo^ically  the  tumors  arc  found  t*»  Ik-  madi*  up  •  f  a  puf  I3 
sarcomatous  tissue.     Kaposi,  who  has  met  with  the  larg**i»t  numl**^ 
of  cases  of  this  affection,  states  that  the  growths  are  Qxiiallr  of  thi> 
smrdl-cellod  variety,  althouf^h  in  i)hices  the  spindle-<M«lli.^fanil  isi 
with.     Fordyct*  found  in  a  cnse  examined  bv  liiin  that  the 
extended  from  a  point  just  below  the  epidermis  to  the  anbcist 
Hhhuo.     Tlie  tumor  was  made  up  of  fusiform  enllrt,  which  ext»-nded  in 
bundles  in  variftus  directions.     The  growths  are  very  vnAcolar  ao*! 
capillary  hemorrhages  are  frMiuent;  in  fact,  the  grnwtha  hmre  beea 
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by  some  termed  angiosarcomata.  There  is  much  blood  pigmeEt  in 
the  walls  of  the  veasels  and  also  flcattered  through  thu  nooiilaam  ^en- 
erallv,  and  it  in  from  this  source  that  the  color  of  the  nodules  is 
probably  derived,  and  not  fi*om  pigment  manufactured  b^'  the  ceUs 
themselves.  Taudler  ha8  reported  an  interesting  ease  which  he 
thinks  should  bo  put  in  this  category,  in  which  wliitish  mxlules  a.i>- 
peared  upon  the  fingers  and  the  elbows,  with  great  thickening  about 
the  joints.  Hiatologically,  the  growth  was  a  spindle-celled  flarcoma. 
The  tumors  disappeared  almost  entirely  under  Fowler's  solution  in- 
jected into  the  musclea  and  afterwards  taken  internally. 

Diagnosis. 

When  the  nodular  infiltrations  are  not  very  far  advanced,  and  are 
confined  to  the  hands  and  feet  tliey  might  be  mistaken  for  a  papular 
83  philide.  The  diifuse  infiltration,  if  present,  would  render  syphilis 
particularly  improbable.  There  is  also  a  peculiar  violet  or  purplish 
tint  to  these  iufiltratious  that  is  quite  characteriatic.  Leprosy  and 
mycosis  fungoides  might  be  thought  of.  In  leprosy,  one  would 
almost  surely  iiud  other  characteristic  symptoms,  such  as  adtBathesia 
and  the  various  defe>riniti»^s  that  occur  iu  this  disease.  A  bit  of  tissue 
examined  for  bacilli  would  at  once  settle  the  question.  It  might  be 
more  difficult  to  exclude  mycosis  fungoides,  as  8i)outiiueoua  disap- 
pearance of  some  of  the  lesions,  which  is  the  rule  in  mycosis  fun- 
goidee,  may  occur  in  the  form  wo  are  considering.  The  localization, 
the  absence  of  a  so-called  premycoaic  stage,  where  urticarial  and 
ecjsematoiis  erui)tion8  are  present,  and  the  histological  characteristics, 
which  are  those  of  a  true  sarcoma,  should  be  sufficient  to  rule  out 
mycofiifi  fungoides. 

Pbognosis. 

Kaposi  regards  the  prognosis  as  absolutely  unfavorable,  and  be- 
lieves that  nothing  can  be  effected,  even  when  the  case  is  taken  at  the 
Outset,  by  either  excision  or  any  internal  medication.     The  duration 
of  the  disease  is  on  the  average  longer  than  that  of  any  other  form  of 
Harcoma.      Hardaway  and  Kobuer  liave  reported  cases  in  which  the 
frtunora  had  disapjieared  with  no  recurrence  after  the  lapse  of  a  period 
^f  years.     In'Kobner's  case  arsenic  was  given  hypodermaticjilly  for 
^eTeral  months,  while  Haixlaway  's  case  received  no  treatment. 

Treatment. 

"With  the  exception  of  Kobner'a  caae,  referred  to  above,  arsenic, 
'"^vbich  has  been  repeatedly  tried  on  account  of  its  efficacy  in  other 
^orms  allied  to  this,  has  given  no  good  results.     The  intense  pain  in 
Vol.  XVII. -41 
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the  hands  and  feet,  when  they  are  greatly  swollen  and  infiltrated,  taWJe 
for  the  variouH  soothing  ointments,  pastes,  and  washes  that  we  useoc 
inflamed  and  painful  surfaces.     The  ulcerated  surfaces  are  treated  oa 
general  medical  principles. 

Oeneralized  Sarcoma  of  the  Skin. 

In  addition  to  the  group  of  cases  already  described,  in  whicli  a  pri- 
mary sarcoma,  after  existing  for  a  longer  or  shorter  time,  is  foUow^ 
by  u  general  sarc{)matosis,  affecting  both  the  skin  and  the  ititenml 
organs,  there  exists  another  group  of  eases,  not  always  clearly  dfr 
fined  clinically'  or  histologically,  in  which  large  numbers  of  tumora  &\>- 
pear  over  considerable  areas  of  the  skin.  In  a  case  seen  by  the 
writer,  a  young  woman  was  almost  completely  covered  with  closely 
aggregated  nodular  lesions,  deeply  embedded  in  the  subcataneoas 
tisatie  and  skin,  which  could  not,  as  a  rule,  be  moved  over  them,  of 
bluish-rod  color  and  not  ]}artieularly  sensitive  on  pressure.  The 
Iji  mphatic  ghtuda  were  enlarged. 

The  large  number  of  tumors  present  is  in  general  a  characteristic 
of  this  form,  although  exceptions  have  been  noted.  The  separate 
nodules  are  not  large,  varying  from  a  pea  to  a  bean  in  size,  althougli 
they  may  sometimes  l)e  considerably  larger.  The  edges  of  the  tumors 
are  not  very  sharply  defined  from  the  healthy  skin  aurroundlng  tlietn. 
Tiie  growths  are  in  aoiue  instances  painful  on  pressure;  in  other  in- 
stances, not.  Certain  cases  are  met  with  in  which  it  is  very  difficult lo 
tell  whether  they  belong  in  this  class  or  with  mycosis  fungoides.  In 
these  cases  some  of  the  lesions  become  elevated  and  fungous,  aoJ 
may  show  the  same  depression  in  the  centre  and  Bpontaueous  disap- 
pearance as  do  the  tumors  of  mycosis  fungoides. 

Histologically,  these  tumors  show  usually  a  round  or  spindle- 
celled  growth.  In  some  cases  the  appearances  may  be  not  unlike 
those  seen  in  leukfemic  tumors  and  in  mycosis  fungoides,  but  inan) 
of  them  have  frank  sarcomatoua  characteristics, 

DIAONO8I8. 

The  diagnosis  of  this  form  from  mycosis  fuiw''^*''' 
ful  cases  be  indicated  by  the  depth  of  the  c 
tologicaUy.     In  ini'cosis  fungoides  it  is  the 
tlie  corium  that  is  primarily  and  constant 
coma,  the  deejter  layers.     The  great  inflr 
form  that  arsenic  possesses  is  another  u 
aflFections  that  may  simulate  it. 
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Prognosis. 

Tiie  prognosis  in  this  form  ia  mucL  better  than  in  any  of  those 
bat  we  have  considered,  inasmuch  as  we  i)08se8S  a  drnj?  that  haa  un- 
aeationed  influence  over  the  disease,  and  ofkn  effects  a  complete 
ore. 

Treatment. 

Id  1883,  Kobner  tried  the  effect  of  Bubcutaueons  injections  of 
senic  in  the  case  of  a  girl  of  eiglit,  who  was  affected  with  multijile 
Tcoma,  as  shown  by  tlie  microKCope.  In  this  instauLv  it  was  of  tlie 
»indle^celled  variety  in  the  lower  layers  of  the  wkiD.  H<?  began  by 
jectiug  Fowler's  solution  diluted  ]  :  '2  with  diHdiJ<'d  water,  of  which 
lutiou  from  two  and  a  half  to  four  druiia  were  iujeeted  each  time. 
I  the  course  of  five  months  fifty-one  injections  were  made.  Then 
e  Fowler's  solution  was  injected  iu  e<iual  parts  with  water,  in  the  dose 
from  six  to  uiue  drops,  into  the  gluteal  muscLs,  or  sonietiuies  into 
e  nodules  themselves.  There  was  an  improvement  noticed  in  eight 
aeks,  and  the  tumors  finally  disappeared,  leaving  nothing  but 
iperficial  scars  at  tlieir  site.  A  year  later,  there  liad  Ijeen  no  recur- 
noe  and  the  child  was  ]ierfectly  well. 

Since  then  many  other  ca.seH  (t(  HueeesHful  trealmfiit  by  means  t)f 
■senic  have  been  reported,  so  that  it  ma\  be  justly  said  to  have  a 
icided  influence  over  this  form  of  sarcoma.  Kajtosi  recomm<^nds 
le  arseuiate  of  sodium  in  0.02  gm.  dosi-s  every  Heeoiid  da.\  iu  subeu- 
oieotis  injections.  In  a  coise  re]>ortpd  by  Shaltuck  and  seen  re- 
eatedly  by  the  writer  enormous  numln'rs  of  sMiall  tumors  were  made 
)  disappear  in  from  six  to  eight  months  by  subcutaneous  injections 
f  Fowler's  solution. 

MALIGNANT    GROWTHS    ASSOCIATED    WITH 
LEUKEMIA   AND   PSEUDOLEUK>^MIA. 

Another  gi'oui)  of  cases  exists,  in  wliit-h  tiialignaut  growth.^  are  asso- 

lated  with  letikfciuin  and  jn^etidtifruhitui'i.     At  tin-  pr«'S«iit  time  the 

'   these  cases  is  not  well  uudersttMnl.     Leukiouiia  and 

■ay  run  into  one  ani»ther.  and  bnth  ff»nditi(wi.^  may 

^ungoides. 

d  a  cjise  which  hv  has  named  "  lymphodermia 

e  includes  in  his  ehajiter  on  sarcoid  tumors, 

ingcJides  and  sarroniatosis.      It  began  like 

Ited  gradually   iu  u   thickening  of  the 
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affected  parta,  upou  which  nodules,  partially  ulcerating,  dovelo|)ed. 
The  glands  and  spleen  enlarged  and  leiikfemia  developed.  Afj^r 
death  the  spleen  was  found  to  he  gieatl.\'  enlarged ,  and  thoTi^wer*' 
ntxiulefe  in  the  pleura  and  lungs.  Kaposi  thinks  it  will  be  shown 
that  an  etiologieal  relationslnp  exists  hetiveen  this  form,  mjcoftt* 
f ungoides,  and  some  of  the  groups  of  sarcoma.  Paltauf  and  Vidal  re- 
gard lymphodermia  i>ernicioaa  as  closely  connected  with  mycosis  fm- 
goides.  Besnier  has  reported  a  ca.4e  Avhich  he  conHiders  to  tie  similar 
to  that  of  Kai>osi,  with  whom  he  agrees  as  to  its  distinct  clinical 
nature. 

Id  [jseiidoleukflemia  two  varieties  of  cutaneoiia  lesions  have  been 
observed.  Aming  and  Joaef  have  reported  cases  in  wliicli  small 
ncxlules  deeply  embedded  in  tiue  cutis  were  present,  having  histologi- 
cally the  stnu'iure  of  leukflsmic  tumors.  These  were  present  in  .\ni- 
ing's  ca.se,  that  of  a  girl  of  f<:)urteeu,  on  the  palate  and  uvulii  also. 
They  were  characterized  by  their  firm  consistence,  inseusibiUty,  and 
by  the  abHcuce  of  iuilammatory  appearances  at  their  borders. 

The  set-ond  form  of  akin  legion  that  may  aeeoraiiany  jiseudoW- 
ktemia  was  tirst  reported  by  Wagner  and  later  by  Josef.  There  are 
small  uoduh'H  resembling  clinically  the  prurigo  nodule  and  Wagwr 
regarded  tluun  as  oi  the  same  natun^  a«  true  prurigo,  while  Josef  con- 
sidered them  loukjemie  growths.  In  two  typical  cjwes  of  pseud^nku- 
kiumia  H<'eu  by  the  writer,  these  nodules  were  ol)serve<l.  In  tlie  first 
case,  there  wiis  an  euormoua  hypertrophy  of  the  glands  abnut  tiic 
neck  and  a  light  bronzing  of  the  whole  skin  accomi)anied  by  an  ex- 
cessive general  pruritus.  The  nodules,  which  bore  a  strong  reseni- 
blancB  to  true  prurigo  notlules,  except  that  they  were  8om«'what 
larger,  were  situated  on  the  extensor  surfaces  of  the  legs  and  feet 

In  the  seeond  case,  in  which  there  was  also  intense  pruritTis.  tie 
nodules  were  seen  upon  the  arms  and  legs.  A  nlicroscopical  rsatni- 
nation  of  a  nodule  excised  frf)m  the  first  case  showed  a  coriuia  pnu> 
tically  normal,  while  th(>  epidermis  contained  a  cyst  situated  in  the 
ui>in>r  layers  of  the  rete  Malpighii,  with  a  wall  made  up  of  cernifiHi 
ejiitlu'Iiuui.  The  cyst  coutained  a  granular  detritus,  with  somohW 
and  ejiidermrd  cells.  The  horuy  layer  was  increased  in  thiotnpss 
t>ver  the  lesion.  As  the  structure  of  these  no<luIes  was  precis^lj' 
similar  to  tliat  of  a  mature  prurigo  nodule,  and  there  was  no  sngge* 
tion  of  a  leukiemic  structure,  Wagner's  view  that  thej'  are  analogoos 
to  true  piiirigo  nodules  seems  justified.  The  intense  pruniiif'' 
together  with  the  pigmentfition  and  thickening,  is  also  favorable  to 
this  view. 
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MYCOSIS  FUNGOIDES. 

This  disease,  wluch  haa  received  various  names  according  to  the 
different  views  held  as  to  its  pathological  uatnre,  was  called  mvcosia 
fongoides  by  Alibert,  ou  account  of  a  resemblance  which  he  traced 
between  the  exuberant  growths  upon  the  skin  and  certain  fangi 
which  break  open  and  pour  out  an  ichorous,  bad-smelling  mass. 
Other  names  that  have  been  given  to  the  affection  are  graniiloma 
fnugoides,  inflammatory  fungoid  neoplasm,  multiple  sarcoma,  lymph- 
adenio  cutanee,  etc.  Totally  different  clinieal  api>earauce8  may  be 
present  at  various  i>eri<xlH  of  the  disease,  so  that  it  has  l>een  divided 
into  stages  by  most  writers,  folluwing  Bazin. 

The  Jirst  efnfje  has  been  called  the  premycosic,  eczematoiis,  or 
er^'thematous  stage.  Kouuded,  oval,  or  crescentie,  shari>l>'  bounded 
patches  of  bright  red  color  appear  on  the  trunk,  linilw,  and  face. 
They  are  slightly  scaling  on  the  surface,  and  very  rarely  give  rise  to 
any  oozing  or  crusts.  They  may  uudei-go  iuvolutiou  at  the  centre, 
thus  giving  rise  to  circinate  and  p;yrate  figures,  or  they  may  coalesce, 
forming  extensive  red  and  scaling  areas.  There  is  very  marked  pru- 
ritus, and  in  most  instances  the  affection  cannot  be  differentiated  at 
the  outset  from  a  B(iuamtma  eczema.  These  eczematoua  patcliea  may 
come  and  go  for  a  period  of  years  before  the  affection  reaches  its 
second  stage.  In  some  instances  the  erythematous  patches  are 
redematous,  giving  them  au  urticarial  apfiearauce.  Instances  are  on 
record  in  which  the  affection  has  begun  quite  suddenly  with  fever  and 
rheumatoid  symptoms.  Sometimes  the  eczematdus  platjues  appear 
only  in  summer  for  a  succession  of  years  before  a  further  stage  is 
reached. 

.    The  second  ntage  is  reached  wlien  the  plaques  become  infiltrated 
and  raised,  the  cin-iuate  and  gyrate  figures  standing  out  shariily. 
Papules  and  nodules  begin  to  appear,  both  in  the  n<irmal  skin  and  on 
the  eczematous  plaques.     These  nodules  are  hard,  round,  jtale  red  in 
color,  from  the  size  of  a  ijea  to  that  of  a  bean  and  larger,  and  sharjvly 
Ixniiided.     Interspersed  with  them  are  often  seen  wheal-like  eleva- 
tions and  patches,  whicli  have  uudergono  involution  in  the  centre, 
^o  that  circinate,  serpiginous,  and  gyrate  figures  are  jirtiduced.     The 
nodular  lesions  may  undi^rgo  this  same  involution,  and  hard,  eharx>ly 
iraised  rings  ttf  iutiltration  may  be  found.     These  iufiltTations  may 
appear  on  any  part  of  the  body,  Init  tjie  must  extensive  areas  are 
usually   situated  on  the  trunk.      They   may  persist,   or  tlisappear 
Tapidly,   leaving  pigmented  areas  behind  or  a  superficial  atrophy ; 
■while  new  lenitms  of  a  siudlar  clinmctfr  njqjear  at  other  j>oint8.     This 
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stage  has  been  callecli  by  Bazin  the  "  periode  lichenoide" ;  by  otbere, 
the  iufilti'atod  stii.f,'0. 

The  fhinl  atufje  is  the  tumor  or  fungoid  stage.  The  proniiiieuf 
features  of  the  tumors  are  their  sudden  aud  quick  growth,  and  their 
rapid  iuvolutioa,  cither  spontaneously  or  as  a  result  of  treatment,  m 
that  uothiDg  is  left  in  tht-ir  place  but  a  pigmented  i>att.-h.  Tln-s*' 
tumors  vary  from  the  size  of  a  small  nut  to  huge  growths  as  large  as 
the  two  fists.  They  ma^'  grow  immediately  from  the  eczeiuatoiu 
plaques,  and  in  this  case  the  second  stiige  is  skipped;  thev  mav 
result  from  the  increase  iu  size  of  the  nodules  aud  infiltratiouii;  or 
lastly^  they  may  appear  suddenly  without  either  a  preceding  «•• 
zematous  or  a  lichenoid  stjige.  The  lawt  variety  has  been  called 
"mycosis  fungoides  d'emblee." 

The  tujuors  are  red,  nodular,  and  sometimes  lobulated,  or  thev 
may  be  cf>u«trieted  at  the  base,  so  that  fungous  apj>earauce8  are  pro- 
duced and  some  of  the  growths  have  been  compared  to  tomatoes. 
They  may  break  down  into  necrotic  fungous  ulcers,  which  are  eitlit^ 
suiiHriic'iHl  or  depjiaud  are  tjfteu  covered  with  papillary  outgrowtk. 
They  may  occur  on  any  part  of  the  body  and  as  a  rarity  uiwn  tlif 
nitieous  membrane  of  the  mouth  and  throat.  In  a  case  seen  bj  tlie 
writer  in  which  tht^  body  was  covered  with  innumerable  growths,  tW 
were  two  growths  upon  the  scalp  of  the  8hai>e  and  apj>earaiicp  ol 
large  potatoes,  which  they  strongly  resembled.  Interspersed  awouj; 
tliesp  fiiugoid  tumors  and  papillary  ulcf»ration8  are  usuidly  areiis  of 
infiltrated  skin,  of  the  iy\)Q  of  the  second  or  infiltrated  stage,  twth»l 
the  Hi'cond  niul  tliird  stages  may  be  represented  at  the  same  time. 

A  romai'kable  cliiiracteristic  of  these  tumoi-s  is  their  HjHmtaneona 
invoUitifm,  leaving  tho  int4^gument  at  their  site  iu  an  almost  normal 
condition.  luaeaso  of  Bazin's,  in  which  the  scalp  was  fho  seat  of  tk 
tumorn,  they  diHaii]>earfd  without  evt-u  a  resulting  alf>pecia.  Sou)^ 
times  the  subjects  of  this  disease  remain  for  a  period  of  several  jeani 
witliont  marked  impainnent  of  the  goneral  lunilth.  At  other  times 
there  are  progresMive  failure  and  debility  frotn  the  outset.  Iu  the  later 
stages,  when  the  tumors  have  Ix'gun  to  ulcerate  and  to  break  down, 
marasmus  sets  in  and  death  follows  at  a  longer  or  shorter  interval. 
Fever  is  rare  in  tins  disease,  except  in  connection  with  a  septic  wn- 
dttifju  of  the  ulcerated  surfaces.  The  glandular  system  is  not  affectM 
as  a  rnli\  although  there  are  cases  in  which  there  is  con  ^hI 

euhirLrement.  ^^^1 
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Pathology  akd  Histology. 


There  has  been  a  great  variety  of  opinioni*  as  to  the  nature  of  this 
disease,  babied  upon  varyiDg  interpretations  of  the  histological  ap- 
l)earancos,  and  its  position  has  not  as  jet  been  definitely  settled. 
Kubuer  and  Virchow  believed  that  it  was  to  be  classed  with  tlie  granu- 
lation tumors,  and  lience  it  came  to  be  regarded  as  a  chronic  infec- 
tious disease  by  many  authorities.     It  was  in  this  sense  that  the 
name  grauulonia  fungoides  came  into  use.     This  theory  was  espoused 
by  Ledenuann,  Tildeu,  Neisser,  Dc>utrelei>ont,  and  otht'rs.     Paltauf 
has  shown  that  the  ct'll  growth  in  mycosis  fuugoidcs  hiks  few  of  the 
characteristics  of  a  true  granulation  tissue.     In  the  cases  examined 
by  him  there  was  a  marked  absence  of  all  signs  of  « -migration,  such 
as  the  Leaping  up  of  poly  nuclear  round  cells  about  the  n  tassels.     This 
absence  was  oV»served  even  where  thern  was  iu;tive  cell  proliferation, 
as  sliown  by  the  jiresence  of  numerous  karyokinetic  figures.     There 
Was  also  no  new  formation  of  vessels  to  any  extent;  the  most  that 
could  lx^  determined  was  au  increase  in  size  in   some  of   tlie   pre- 
existing vessels  of  the  papillje.     Another  characteristic  of  granulation 
tissue  is  the  development  of  its  elements  into  embryonic  connective 
tissue,  and  when  this  does  not  occur  therf!    is  au  early  resolution. 
Neither  occurs  in  the  case  of  mycosis  fungnides. 

Many  analogies  have  been  drawu,  froui  the  clinical  appearances 
and  course,  b(^tw<H>u  mycosis  fuugoides  and  leprosy  ami  other  infec- 
tions graculomata,  but  these  are  not  of  great  weight.     The  attempts 
to  discover  a  microorganism  as  a  causative  agent  have  been   thus 
far  totally  uuHucceHsful,  although  many  claims  have  been  advanced. 
Micrococci   have   been   described   by   Rindfleisch,    Hochsinger   and 
Schiif,   and  Stelwagon.     In  some  of   these  cases,   examined   before 
bacteriological  methods  had  reached  their  prenent  develojuuent,  the 
microorganisms  were  undoubtedly'  due  to  a  complication  of  the  dis- 
etise  with  septicfemia,  and  rejhreseuted  the  ordinary  microbes  of  sep- 
sis.    None  <if  theuji  |>oHHi'SseH  any  claim  to  be^  regarded  as  specific. 
Many  eminent  authorities  have  reiTeatedly  examined  the  tissue  at  a 
time  when  the  general  condition  was  nf)t  affected,  with  a  negative 
result  so  far  an  the  ]>reseuce  of  bacteria  \s  as  concerned, 

A  further  analogy  with  parasitic  skin  att'ections  li?is  been  adduced 
from  the  cin-inate  and  serpiginous  arrangement  of  the  nodules  and 
infiltrations  of  mycosis  fungoides,  w  hich  exhibit  a  resolution  in  the 
centre,  with  advancement  of  the  periphery — appearances  which  are 
regarded  as  more  or  less  characteristic  of  a  local  infectious  process. 
It  has  not  been  proved,  however,  that  this  aiiangement  is  found 
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solely  in  infectious  processes.     It  is  seen  in  psoriaiiis,  iif  tho 
nature  of  which  there  is  no  conclusive  endenc^t,  and  it  is  to  be 
inoitiljeroil  further  that  it  is  possible  that  anatomical  oondiftioiM,  ■ 
as  the  arrangement  of  the  lymph  channels,  mav  be  eqnallr  well 
vauced  as  its  cause. 

Another  theory,  esixjused  eajjeciaJly  by  i  reuch  \^ 
mycosis  fungoides  is  a  lymphatic  new  formation,  u'  i  ? 
lymphadeuie  cutan^e  has  been  given  to  it  by  many.  Thia  theory 
was  first  advanced  by  Gillot-R^iiivier,  and  was  accepted  bj  fiasia  and 
numerous  other  French  writers,  including  omny  of  the  preMiit  day. 
There  are  many  good  reasons  to  be  given  for  this  tlic^iry.  It  would 
seem  that  ct^rbiin  cases  wliich  have  all  tlie  cliniojU  characteratioi  of 
mycosis  fungoides  resemble  a  lymphatic  neoplat^ni  mtick  tnac<fe  rlmmjj 
in  their  histological  characteristics  than  do  others,  and  thai  tamoj  of 
those  who  have  advocated  this  theory  have  liad  this  elatta  ol  eatm 
before  them.  In  such  cases  wo  find  very  small  and  eqnal<«iaed  rooMl 
cells  with  a  fine  reticulum,  which  bear  a  close  resemblance  tii  \jm- 
phutic  formations.  And  yet  the  fa<-t  that  it  has  been  shown  thai  in 
many  cases  of  mycosis  fungoides  the  round  cells  are  derived  tram 
connective-tissue  cells,  and  that  the  reticulum  has  ita  onipn  is  Iht 
original  ounnective-tissue  fibrils,  makes  tliis  view  exotoedinglj^ 
probable,  if  it  dews  not  definitely  disprove  it. 

Another  set  of  writers,  relying  on  the  definition  of 
counective-tisstie  tumor,  which  is  characterizetl  by  a 
tlevehjpmeut  of  the  cf  Ihilnr  «'lemeuts,  regard  the  tumois  ol  mjt 
fungoides  as  of  a  sarcomatous  nature.     Kaposi  has  alwava  bene  as 
earnest  advocate  of  this  theory.     In  the  latter  editions  of 'his  I«xi4iook 
he  has  established  a  class  of  BO-<*AlhHi  sarcoid  tumors,  in  whieh  be 
includes  both  the  various  forms  of  cutaneous  sarcomata  and  oiyodsis 
fungoides.     Witli  regard  to  myccwjis  fuug(»ides,  there  are  eertatsllj  ^ 
numerous  points  of  rt'semblance  with  sarcoma.     We  Iiave 
derance  of  young,  partially  developx^d  cells,  with  a  disappearanoe 
connective-tissue  bundles,  and  it  has  also  been  shown  that  lbs 
of  the  tumors  are  derived  from  t)ie  connectivfi-tissne  ceUa.     On 
other  hand,  the  sixmtaneous  disappearance  ol  maoj  r>£ 
is  in  direct  coutnuliction  to  the  chissical  j'onceptioM  f»f 
Pidtauf  regards  this  cliaracteristic  as  an  argument  of  soffleisnt 
to  warrant  the   rejection  of  the  theory.     If,   liowerer,  we  ex 
mycosis  fuiigoidoH  from  the  saivomata  on  this  ground  we  oiatt 
exclude  the  nniltiplf  iiiiopathic  pigmeutHl  sarcoma  of  Kaposi, 
of  the  attributes  of  which  is  spontaneous  involution,  but  which 
every  otlier  ground  seems  entitled  to  a  ]ilace  with  the  frrrAmsts, 
its  histological  structure  is  entirely  typicjU  of  the  latter  elsBS. 
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Other  reasons  that  have  been  nrged  against  the  theory  that  mycosis 
fungoides  is  a  form  of  sarcomatosis  are  the  fact  that  the  tumors  api)ear 
as  symptoms  in  the  course  of  a  disease,  and  that  they  have  no  cen- 
tral growth,  but  arise  as  diffuse  infiltrations  oftentimes.     Neverthe- 
less in  my  own  opinion  there  are  too  many  analogies  with  sarcomata 
to  warrant  us,  in  the  present  doubtful  state  of  our  knowledge  of  the 
pathology,  in  excluding  the  possibility  of  a  close  relationship  between 
the  different  forms  of  cutaneous  sarcomata  and  mycosis  fungoides. 
I  have  observed  several  cases  in  which  it  was  difficult  if  not  impossible 
to  determine  whether  the  affection  should  be  classed  with  the  sar- 
comata or  with  mycosis  fungoides.     In  one  instance,  that  of  a  man  of 
fifty-two,  the  affection  began  by  an  increase  in  size  of  the  testicles, 
and  the  cutaneous  lesions  did  not  appear  until  several  weeks  later. 
These  consisted  of  nodules  varying  in  size  from  a  bean  to  an  egg, 
which  were  firm,  bluish-red,  and  somewhat  elevated.     Some  of  them 
w-ere  umbilicated  or  slightly  ulcerated.     There  were  also  erythema- 
tous and  urticarial  infiltrations,  which  were  sharply  bounded  and  had 
ansumed  circinate  and  serpiginous  forms  from  central  involution  and 
Peripheral  extension — appearances  that  are  cjuite  typical  of  mycosis 
fungoides.     Many   of   the  tumors  had  disappeared   spontaneously 
M'bile  others  had  made  their  appearance.     At  the  autopsy  the  scrotum 
^vas  found  to  be  enlarged  to  the  size  of  two  fists  on  account  of  a  new 
formation  in  each  testis,  which  was  precisely  similar  histologically  to 
tlie  tumors  of  the  skin.     Similar  neoplasms  were  found  in  the  kidneys 
x^nd  mesocolon.     These  were  made  up  of  very  small  round  cells, 
Xvliich  were  enclosed  in  the  meshes  of  a  delicate  reticulum  and  rather 
cleeply  situated,  the  papillary  laj-er  not  being  involved.     There  were 
^Ibo  a  few  irregular  and  fusiform  cells. 

In  this  case  the  lesions  were  similar  to  those  of  mycosis  fungoides 
liistologically,  with  the  exception  that    the  j)apillary  lajer  of  the 
<?orium  was  not  involved,  and  the  api>earances  were  less  6ui)erficial. 
On  the  other  hand  the  affection  of  the  testicles,  kidney,  and  meso- 
colon is  a  rare  occurrence  in  mycosis  fungoides  of  the  pure  type. 
The  affection  of  the  testicles  before  the  ai)r>earance  of  any  cutaneous 
lesions,  the  absence  of  the  so-called  i)remycosic  stage,  and  tlio  failure 
of  the  tumors  to  ulcerate  and  asf.ume  papillomatous  and  lungous  ap- 
pearances, are  further  points  of  variance  frf)m  mycosis  fungoides. 

In  another  case  seen  by  me,  that  of  a  Fn'uch  Canadian,  forty-eight 
years  of  age,  the  first  appearances  hud  ]}con  an  infiltration  and  thick- 
ening of  the  nostril  and  bridge  of  the  nose.  Several  months  later  the 
right  testicle  became  swollen,  and  a  tumor  api)eared  on  the  right  exter- 
nal malleolus.  Subsequent  to  these  ay)pparances  came  the  cutaneous 
lesions,  which  consisted  of  nodules  varying  in   size  from  a  chestnut 
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to  an  English  walnut,  blnish-red  ia  color,  and  seated  chiefly  oa  tlie 
lower  extremities.     In  some  of  them  involution  Lad  taken  jjlace  ii^ 
the  centre,    giving  riwe  to  umbilicated  appearances.      There  was  ^ 
small  leKion  on  the  conjunctiva.     None  of  the  tumors  had  disapj>eara^^ 
Hpouta,ueou8ly,     There  was  a  Blight  improvement  under  the  one  of 
arweuic  snl>cutaneouHly,  but  the  patient  failed  rapidly  and  died    Tu- 
fortumitely,  there  waH  no  aiitoiwy,  but  the  histological  examimtiM 
of  the  nodulea  agi'ced  iierfectly  with  that  in  the  ca^e  just  referred  to. 

This  case  fiiruisheii  another  instance  of  what  may  !>«•  called  teuwi- 
tioiial  forms  l>etween  sarcomatosis  and  mycosiH  fungfjiiles.  altboagk 
here  there  are  more  of  the  attributes  of  the  latter  aflfection  thaa  of  tlie 
former. 

Lastly  Paltauf  is  inclined  to  include  mycosis  fnngoides  uiider  the 
anomalies  of  vegetation  proposed  by  Kuudrat,  which  comiirist* 
l)seucloleukffimia  and  certain  forms  of  lymphosarcoma.  This  mtlier 
vague  eoneoi)tion  is  that  of  a  class  of  diseases  that  owe  their  ori^jin, 
not  to  a  special  cause,  but  to  an  abuormal  reaction  of  the  individual, 
and  are  dei>endent  upon  an  abnormal  vegetation. 

Dl\gnosis. 

There  are  not  many  disease^s  that  could  be  mistaken  for  mycosis 
fungoitlcs,  when  wpII  advanced,  but  at  times  there  may  l>e  foiisi<ler- 
able  difficidty  in  diagnosis,  cspceially  at  the  outset.  There  may 
sometimes  be  a  state  of  generalized  erythema,  eddied  by  the  Freudi 
"erytlirodermie,"  which  may  precede  by  many  years  the  appeJiraiK* 
of  the  tumors,  while  in  other  cases  it  may  succeed  them.  In  tlie 
former  case  it  may  be  very  difficult  if  not  impossible  to  foretell  tlie 
futuri"  d*n'elopmeut  of  the  disease,  and  the  "erythrodermie"  maylK' 
taken  for  a  pityriasis  rubra,  a  sL-arlatiniform  erythema  or  derxnatiti!'. 
or  an  exfoliative  dermatitis.  According  to  Besnier  and  Hallopeaua 
mycosic  erythrodcrmia  may  be  differentiated  by  the  thickening  of  tli^ 
skin,  its  tlistention  so  that  it  raa^-  be  readily  jiicked  up  in  folds,  tli'^ 
absence  of  all  tlescjuamation,  the  presence  of  intense  i>ruritus,  flnd* 
considerable  increase  in  the  size  of  the  lymphatic  glands,  Thi«<'<^i 
dition  of  is  very  apt  to  undergo  complete  or  partial  involution,  1p*' 
iug  well-defined  pigment  stains. 

It  is  usually  im])()ssible  at  the  very  outset 
not  progressed  beyond  the  eczematous  stage 
an  ordinary   chronic  and  recurrent  eczemi 
from  tlie  latter  affection  are  the  greater 
their  sharp  outline  and  tendency  in  pie* 
and  the  presence  in  some  instances  ii 
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api>eai'aiice  of  erythematouw,  urticarial,  iind  nodular  Ip.sions  whicli 
£onn  circinate  and  serpiginouB  figures. 

In  8ome   instances  there  may  be  mucli  Hiiiiihirity  V)et\veen  the 

lesiooa  of  mycfwis  fungoides  aud  thoHe  of  leproHv,  when  the  uffection 

lias  progressed  to  the  lichenoid  and  infiltrated  ntage.     The  absence 

of  ansesihesia  and  of  other  characteriHtic  symptoms  of  leproHv  will 

usually  exclude  the  latter  disease,  even  if  it  is  not  posHible  to  obtain 

&  bit  of  tissue  for  examination.     The  presence  or  al>HeDce  of  the  bacilli 

of  leprosy  will  determine  the  <iiiesti<in   definitely.     The  Rimilarity 

between  mycosis  fungoides  and  sarcomato.sis  in  many  instances  ban 

been  referred  to  under  the  head  of  pathology.    It  may  be  very  difficult 

to  deteraiine  which  of  the  affections  we  are  dealing  with,  and  the 

microHCope  cannot  always  be  relied  upon  to  settle  the  iiuestion. 

Pbognosib. 

The  prognosis  of  this  disease  is  very  unfavoralvle.  One  case  has 
been  repoi^ted  by  Kobner,  cured  by  arsenic,  but  none  since.  A  sjxm- 
taneoua  recovery  after  erysipelas  has  also  been  recorded  by  Bazin. 

Treatment. 

Arsenic  in  usually  tried,  Ixjth  internally  and  hypodennatically,  on 
the  strength  of  Kubuer's  reported  cane  of  cure.  Tin-  bein'fit,  if  any, 
is  of  a  temporary  chanictcr;  othcnvise  the  treatment  is  Mymjttomatic, 
Antiseptics  should  be  uned  in  the  later  ulcerative  stfiges,  as  death  has 
sometimes  occurred  from  septicaemia. 
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MALIGNANT  DISEASES  OF  THE  FEMALE 
ORGANS  OF  GENERATION. 


THIE  VUXiVA. 

The  malignaiit  diaeases  of  the  vuWa  are  caircinoma  and  sarcoma. 

These  affectiona  are  rarely  primary,  but  usually  are  an  extension  of 

/ualignaut  lesions  from  the  vagina  or  litems.     The  iuvestigations  of 

Wiucket  and  Gurtl  show  that  they  occur  as  primary  formations  in 

&bout  one  x>er  cent,  of  all  cases  of  maliguant  diseases.     Pozzi  states 

lliat  iu  his  opinion  this  proportion  is  too  great,  and  he  tliiuks  it  is 

X>robable  that  many  of  the  cases  reported  were  secontlary  in  their 

CDrigin. 

Tht»  raoat  common  form  of  cancer  of  the  vulva^  epithelioma,  does 
not  differ  histologically  from  the  same  disease  in  the  uterus,  and  is 
xnore  particularly  described  in  the  section  on  cancer  of  that  organ. 

Symptoms. 

Oarcinoma  may  originate  in  different  parts  of  the  vulva,  but  usu- 
ally begins  a»  small,  round,  or  irregular  uodides  on  the  inner  surface 
of  the  labia  majora  or  in  the  groove  between  the  labia  majora  and 
minora.  The  nodules  are  covered  with  several  la\ers  of  scalv  epi- 
thelium which  is  loKt  when  ulceration  begins.  In  the  ineipiency 
these  nodules  grow  slowlv ,  are  painless,  and  produce  no  symptoms 
except  some  slight  pruritus.  Their  presence  may  remain  for  some 
time  unnoticed,  and  the  nodules  may  combine,  enlarge,  and  invade  the 
surrounding  structures  before  ulceration  occurs.  When  excoriation 
follows  from  friction  there  is  pain  together  with  serous  or  bloody 
discharge.  S4)<mer  or  later  ulceration  occurs  and  further  infiltration 
and  hardening  of  the  adjacent  tissues  ensue. 

The  margins  of  the  ulcers,  when  formed,  are  irregular  and  raised. 

New  pai>illffl  or  granulations  spring  up  through  the  raw  surface  and 

may  attain  considerable  size.     The  ulcer  is  covered  with  a  seroimni- 

lent,  ichorous,  fetid  discharge.     The  disease  rarely  extends  to  the 

Opposite  side. 

After  ulceration  has  existed  a  short  time  the  iuguinal  glauds  be- 


imptdlj  «ad  csfta^  iite  Ike  ^"W  fimmm^  Th&  njmphm  hod 
ditocM  BJkj-  Iwcoiiw  iBwiwd,  lad  Ike  fimsB  bbj  finellj  extend  ioto 
the  mgnul  waDs.  PruiiBi^  imamma^  vitik  Ike  progicea  of  the  di«- 
eeee,  »  alvajns  ^miut  Omuu  koBonkagv  ace  lare.  Pain  nsj 
be  aboont  liinwiglMiul  Ike  c^ire  eamxsm  d  &e  ifiiraei .  or  mar  be  a 
petaaateat  BToqilam.  I>Ba&  aaBaDj  oeeaia  m  tvo  or  thrN  years 
after  oleeiatiop  aeta  in  and  ia  Ate  leaalt  ol  g:ndval  exhaustion,  dae 
to  tile  geneial  depreoalioo  iiaAinai  to  can  iiwiMiliwm  growths  and  to 
the  aooompanjiag  torwaiia  Thm  cad  ia  oeeaacMMlly  hastened  hj 
some  complicatioD,  as  phleibilia  or  idewiaj. 

Sarfoma  of  the  nilva  is  \^j  rare.  In  -183  eaaes  of  aaieooa  foand 
among  11,140  cases  of  toiBMs  ol  aH  kisda,  noi  one  case  of  sarcoma  of 
the  Mil va  was  reported  (Windcel).  TkedifferailTazifltieBol  this  dis- 
ease may  be  preseot,  but  the  two  most  ronunon  tvpes  are  nielano- 
sarooma  and  myosarcoma.  The  diee^ise  occttrs  more  frequently  in  tlie 
young,  diflFeriug  from  caremoraa  in  this  respect.  The  growth  nsaalk 
begina  in  the  Ubia  majora,  bat  it  may  originate  in  any  portion  of  tbe 
vnlva.  Tho  symptoms  for  some  time  are  not  severe  except  when  ei- 
coriatiou,  iDdiiced  by  friction  in  walkings  or  ulceration  seta  in.  HVben 
Hitnut^d  al>out  the  nretbra,  mictorition  may  be  rendered  difficult 
This  al-so  in  the  case  in  carcinomatoos  infiltration  aronnd  the  uretliia, 
jjroduciug  what  is  known  as  the  periurethral  Tariety  of  cancer. 

Etiology. 

Th«  etiology  of  malignant  growths  of  the  vulva  is  but  little  knoini. 
('arcinmna  \h  most  frecjuent  tetween  forty  and  sixty  years  of  age, 
Hi'r«Mlit.\'  appfiarn  to  have  no  influence.  Certain  injuries,  hs  blow 
mill  f.tllH,  are  Haid  to  predispose,  as  does  the  continuous  rubbing  ami 
Hcnitdiiug  of  the  parts  for  the  relief  of  a  praritus.  It  is  stated  bj 
Pozzi  that  pBoriaBia  favors  the  development  of  epithelioma. 

DiAGNOSIB. 

Hyphilis  and  hipus  may  be  mistaken  for  epithelioma  in  theearlv 
stago,  Imt  t}if^  history  is  ilifferent  and  the  symptoms  are  unlike.   A 
chaijcrnrtinnnnuees  either  aa  an  abrasion  or  a  slightly  projecting! 
with  Iittl<i  Hecrpti(jn  or  discharge.     The  inguinal  glands  are 
invulvrd  and  thn  cnnstitutioiial  symptoms  srxm  manifest  1 
A  t'iiaacroid  n]i|jeara  as  an  acute  ulceration  without  indui 
edguH  ()f  a  chaijcroid  are  sharply  cut  and  perpendiculai 

Til  liipiiH,  ulcoratiou  and  cicatrization  are  goi 
time—destnictiou  aud  roi>air.     Epithelioma 
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'gitftter  jlonsity  of  the  tiBsues,  followed soouer  or  later  by  ©iilari^GnieBt 
of  the  ingititial  glaiicls.  The  pain  in  epithelioma  Is  lancinating; 
liil)aa  in  almoHi  painless,  nor  is  the  discharge  offensive  iu  the  latter. 

Treatment. 

Total  removal  of  the  disease  is  the  only  method  which  holds  out 
any  prospect  of  a  cure.     This  sliould  ho  done  by  an  early  and  coin- 
I'lete  excision — extending  the  cut  %vell  into  the  healthy  tissue  and 
liriiigiug  the  surfaces  together,  if  possible,  hy  deep  sutures.     If  the 
nrethra  is  implicated  care  must  be  takeu  to  reMtf)re  its  culibre,  while 
if  the  iuguiual  glamls  are  involved  they  aiwo  should  be  removed.    The 
Kalvano  or  thermocautery  may  l>e  used  for  removing  the  growth,  and 
is  j>referred  by  some  gynecologists.     Caustics  have  been  generally 
aijandoned  by  the  profession  as  their  application  is  painful  and  the 
results  are  uncertain.     When  the  tlisease  has   progressed  beyond 
«Qi|{icftl  relief,  i>alliatiA'©  measures  are  to  be  adopted.     The  SYraptoms 
^hicb  cause  most  discomfort  are  tlie  intense  pruritus,  fetid  discharge, 
■Qjjd  irritation  of  the  surrounding  parts.     These  are  to  be  treated  by 
''t^moval  of  as  much  of  the  growth  us  possible  with  the  cautery  or 
<^rette  and  the  frecjuent  application  of  antiseptic  washes.     Borated 
■*"«seline  applied  tfi  the  thigh  will  afford  relief  to  the  erythema  caused 
V>jr  the  fetid  discharge.     The  application  of  iodf>form  and  charcoal, 
{~>a4.'kiug  them  iu  the  ulceration  with  gauze,  is  useful.     The  applica- 
tion of  protonuc;leiu  and  carbide  of  calcium  mny  be  tried,  but  local 
^sleanliuesa  and  anodynes  are  to  be  chiefly  relied  upon  when  surgical 
i^iterference  is  not  warranted. 


I  The  malignant  diseases  of  the  vagiua  are  sarcoma  and  epithelioma, 

I      %he  latter  being  papillary,  infiltrated,  or  nodular  in  form. 


THE  VAaiKA. 


Sarcoma. 


Sarcoma  of  the  viigina  occurs  either  as  a  circmnscril>ed  tumor  re- 
mbling  a  fibroid  and  known  as  a  fibrosarcoraaj  or  as  a  diffuse  sar- 
comatous iufiltration  of  the  mucous  membrane.  Sarcoma  is  very 
rare  and  is  usually  a  jirimary  growth.  It  occni-s  at  any  age— some- 
times in  early  childhood.  The  site  in  children  is  mowt  fre<}iiently 
the  anterior  wall,  in  adults  the  posterior.  The  circumscribed  form 
develops  more  slowly  than  the  infiltrated,  and  ulceration  occurs 
liter  in  the  disease.  The  inguinal  glands  inri'ly  Viecome  involved, 
and  then  only  in  the  later  Htages. 

The  ffipnpkwis  are  iusiguiticant  iu  the  beginning.     An  irregular 
Vol.  XVII— 42 
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hemorrhage  after  coition  or  on  some  exertion  is  one  of  the  firs%. 
leucorrhoeal  discharge,  afterward  becoming  sanious  and  fetid  wlieo 
niceratiou  take»  i:)lace.  Pain  and  discomfort  incident  to  prasrare, 
with  a  sense  of  bearing  down,  are  present  in  tlie  fiVirosarcomatoa-* 
variety.  If  the  growth  is  situated  on  the  anterior  wall  dysnria  torn 
pressure  occurs  earlier  than  if  it  is  on  the  posterior  wall.  The  dis- 
ease may  extend  through  the  vaginal  walls  and  produce  rectal  or  veal- 
cal  fistulfc. 

The  diagnosis  can  be  made  with  certainty  only  by  the  aid  of  the 
microscope. 

The  2»'f>g>^(^i9  is  exceedingly  bati,  but  is  more  favorable  in  the  cir- 
cumscribed than  in  the  diffuse  variety  on  account  of  the  greater  pos- 
sibility of  complete  removal. 

Ti-catmatt  consists  in  complete  and  early  removal  by  the  knife  be- 
fore ulceration  or  glandular  involvement  has  ensued.  The  diffvM 
form  may  be  kept  in  cheek  by  repeated  curetting  and  caoteriaatioQ 
witii  tlifi  thermo-  or  galvanocautery ;  or  chloride  of  zinc  may  be  applied 
as  in  cancer  of  the  uterus. 

Cancer. 

Primary  cancer  of  the  vagina  is  very  rare,  but  secondary  mTolTS- 
ment  is  quite  common.     It  may  be  an  extension  by  continuity  from 
some  other  diseased  organ,  es[>ecially  the  cervix  uteri,  or  it  may  be 
asBociated  with  cancer  of  the  rectum  or  vulva.     Wliile  carcinomas 
more  coniim  >u  than  sarcoma,  Martin  has  found   but  four  cases  of 
primary  origin  in  five  tliousand  cancer  patients.     It  occurs  in  two 
fonns;  first,  asajiapillomatous  growth,  usually  on  the  posterior  wall, 
with  a,  brimd  infiltrated  base,  or  as  nodules  quickly  Iwcoming  confluent, 
giving  the  a|iiiearauce  of  an  infiltration  of  the  vaginal  wall,  either 
annular  in  shape  or  extending  over  a  lar^e  area.     The  growth  is 
Bomettfiies  Incalized  about  the  urethra,  producing  what  is  known  at 
the  periurethral  form  of  cancer. 

Efiolntftf. — Tliero  is  little  known  concerning  the  etiology.  Accord- 
ing to  the  statistit's  of  Kiistner  it  is  more  fre<iuent  between  the  agw 
of  thirty  and  fnrty.  Child-bearing  is  not  a  predisposing  cause  as  it 
is  nf  cancer  of  the  cervix. 

fftfin/ifiyms. — The  cnurse  of  the  disease  is  rapid.  Ulceration  800B 
appearni,  while  extr'iisivo  infiltration  into  the  surrounding  tiasOM 
orcurrt.  As  a  result  of  the  destruction  of  tissue,  perforation  into  the 
bladder  or  n^rtuHi  fro(|Uf*ntly  follows.  Rectovaginal  fistula  is  more 
coiiHiioa  on  accdunt  of  the  usual  site  t>f  tlie  neoplasm.  Extension 
through  the  lymphatics  and  involvement  of  the  pelvic  connective  tis- 
sue and  of  the  inguinal  canals  are  frequent  complications.     The  symi>* 


CANCER  OP  THE  VAGINA.  659 

toms  are  like  those  of  cancer  of  the  cervix,  viz.,  irregular  discharge 
of  blood  after  coition  or  straining  at  stool,  slight  prnritus,  increasing 
iu  intensity  as  the  disease  iirogresses;  mucopurulf'ut  discharge,  later 
k>ecomiug  sauioiis,  watery,  fetid,  and  irritating;  pain  and  the  symp- 
^ms  incident  to  obstruction  or  involvement  of  the  adjoining  organs, 
"tihe  bliwlder  and  rectum. 

Diagnmit. — Carcinoma  may  be  mistaken  for  benign  papilloma. 
3t  will  be  noticed  in  the  latter  that  the  base  is  not  fixed  or  infiltrated 
as  in  the  former.  The  hanl,  fixed  base,  the  frialnlity  of  tlie  tissue, 
the  hemorrhage  caused  by  touch,  and  later  the  watery  ichorous  dis- 
charge will  make  the  diagnosis  almost  ceiiain.  On  account  of  the 
rarity  of  primary  carcinoma  of  the  vagina  a  careful  examiuatiuu  of 
the  neighboring  organs,  fi'om  which  it  may  have  spread,  should  in- 
variably be  majp. 

The  prognosis  is  unfavorable.  Patients  rarely  apply  for  aid  before 
the  disease  is  well  advanced  and  it  is  too  late  for  successful  removal. 
If  not  removed  before  ulceration  takes  place  it  is  almost  certain  to 
recur. 

Treatment.— Thouii;]i  complete  extirpation  of  the  neoplasm  is  un- 
satisfactory still  it  offers  the  best  chances  f<jr  a  cure  or  jirolougatiou 
of  life.  When  tlie  grciwth  is  circumscribed  with  enou^^h  healthy 
tissue  around  to  warrant  complete  removal,  this  should  be  done,  the 
edges  being  brought  together  with  sutures.  On  accouut  of  the  elas- 
ticity of  the  vaginal  wall-^  it  is  possible  after  extensive  exuisitm  thus  to 
reunite  the  edges ;  but  if.  the  ions  of  tiaaus  be  too  great  to  admit  of 
primary  union  the  surfaco  rin\'  be  cauterized  with  a  thermt>-  or 
galvanocautery  and  paL-ke<l  with  gauze.  Tliis  win )uid  !>e  removed  in 
forty-eight  hours  and  lie  ftjllowed  by  antiseptic  douches.  In  some 
cases  it  may  ba  u<H'essary  to  make  a  tranavp'rae  ]K'rineal  section  and 
dissect  up  the  posterior  wall  as  recuniniendf'd  by  Va/z/i  and  Olsliauseu. 
In  inoperable  cases  tlie  removal  of  the  cancerous  mass  as  fur  as  possi- 
ble by  the  curelto  or  cautery,  or  both  combined,  is  the  b^st  means  of 
controlling  the  hemorrhage  and  discliargt?.  Th<^  a|iplicatiou  of  caus- 
tics or  the  cautery  should  be  made  with  cai*e  because  of  the  liability 
of  opening  into  the  bladder,  ro(^tnm,  or  peritoneal  cavity.  Fro(inent 
cleansing  douches  (►f  creoliu,  pt^rjuangauato  of  jiotassiuni,  peroxide  of 
hydrogen,  and  applications  or  Huppositf>ries  of  iodoform  aud  char- 
coal,  protouuclein,  aristol,  or  carbide  of  calcium  may  bo  used. 
McMlerate  Leiuorrhiige  will  usually  be  controlled  by  a]>[tl\  ing  a  five 
or  ten  per  cent,  solution  of  aiitiyiyrin,  or,  if  alarming,  by  packing  with 
gauze  saturated  with  a  solution  of  alum  or  tiiu'ture  of  iron.  Pain 
should  l>e  n'lif^ved  by  narcotica.  Thejk'  should  be  given  freelv  as  the 
suffering  increases. 

\ 


L' 


660        MCGUTRE— MALIGNANT  DISEASES  OF  THE  FEMALE   GENITALa. 

THE  UTERUS. 

Cancer. 

Aside  from  the  exciting  causes  siippoaeil  to  produce  carciiioiDa  c^^ 
the  uteruB,  there  are  many  other  conditions  which  increase  the  pa®. 
BibilitieH  uf  its  development.     A  knowledge  of  these  is  indispeiuabls 
to  the  iuteliigeut  study,  relief,  and  iirevention  of  this  disease. 

Etiology. 

Carcinoma  is  more  often  found  in  women  because  of  the  freqaeacy 
with  wliich  the  disease  affects  the  uterus.  8im|>8on  showe^l  tlwl  of 
80, (XK)  dRath^4  frnm  cancer,  over  fll^OOO  occurred  in  womeD.  His 
statistics  proved  that  the  proportion. in  the  sexes  wtis  about  efiniilut 
puberty,  but  from  that  age  on  the  ratio  grew  until  at  from  fortv- 
five  to  tifty-five  tlio  proportion  of  women  to  men  affected  was  tlirw 
aud  oue-hfdf  to  one.  The  predominance  of  uterine  carciuouift  has 
been  demonstrated  by  St^hroeder,  who  showed  that  in  19,6(>6  cases  of 
carcinnmti  in  wtimcn  0,548  were  of  the  ut<^rua.  Aocordinj;  ti)  the 
statistics  of  Emmet,  Gltittor,  Wiuckel,  Hofmeier,  8chroe<if>r,  E. 
Wagner,  Gusserow,  Scanzoni,  and  others,  between  two  per  cent.  &ii<l 
three  per  cent,  of  all  gynecological  cases  are  carcinoma  of  the  nteras. 
Winckel  iilaces  the  percentage  as  higli  as  3.5. 

PreiiispifsitKj  i  'a uses. 

Age. — Carcinoma  most  frequently  occurs  between  thirty  and 
seventy  yefirs  of  age.  Wliile  some  of  the  cases  reportetl  in  jvatieiits 
under  thirty  are  imdoubtedly  carcinoma,  ypt  the  majority  are  fia> 
coma.  Hi >f racier,  in  an  article  upon  the  snliject,  gives  some  iDte^cs^ 
ing  statistics.  Of  812  cases  the  body  was  first  involved  in  bat  "28 
cases ;  thu  portio  v^iginalis  in  181 ;  and  the  rcrvi.K  in  236.  In  3'>7  ess* 
tho  priiiiiiry  Ho\d  was  in  it  known.  The  ftvorago  a'^o  in  carcinoma  of  tw 
portio  was  4*2  years ;  in  caruiuoma  of  the  cervix  47  years ;  in  carciuoin* 
of  tlio  body  CiA.it  yoars.  These  fiji^nrps  substantiate  the  well-known  f«<-"' 
that  two-thirds  nf  the  cases  occur  betwepu  the  ages  of  forty  and  siit.^- 

Jiatr. — Uterine  carcinoma  is  comparatively  rare  i"  *^' 
race.     It  is  loost  coiuunm  among  the  CauciiMiuns.     " 
toimjdy  that  jteiHoiis  more  highly  organized  intell 
are  rather  more  .snbjpct  to  this  scourge  than  thos 
or  !ess  intcllpftuii!  (tr  inifigiuativ(>"  (Sinclair). 

Soclftl  Cfass.  —  By  far  the  lurgor  number  of 
the  lower  classes.     Miillrr  found  in  au  anal) 


CAKOEB  OF  THE  UTEBUB.  C61 

Seveuty-seven  caaea  that  they  were  all  among  tLo  laboiiug  class. 
IVTieu  we  remember  what  these  women  have  to  undergo  from  exteuaive 
and  usually  utegleett^d  iujuries  to  the  uterus  and  vagiua;  ftiiiHtautand 
eacessive  workcoDuected  with  domestic  duties,  or  to  i>rovide  for  them- 
selves aud  depoudeuts ;  rt^jjeated  pregnancies;  prtitratrted  periods  of 
lactation ;  the  cares  of  a  l;irg(+  family  ;  lnek  <tf  ifropi-r  nourishment  aud 
sufficient  clothing;  too  often  the  excessive  use  of  alcohol;  mental 
«3epression  from  want,  abuse,  and  worry — these  and  many  other 
accomjianiments  tif  their  lives  cannot  fail  to  iui [tress  the  gyuecokjgist 
as  i>otent  factors  concerned  in  the  prevalence  of  this  diseafle,  Sinclair 
says :  "  We  may  assume  that  cancer  may  be  banished  hy  social  ame- 
liurations  which  will  raise  tho  present  existing  cancer-producing  class 
to  the  higher  level  of  the  present  existing  immune." 

Faiifirlfion. — Reiuiated  i>regnaucies  are  considered  by  many  writers 
a^  a  pretlisposing  cause.  HofmeitT  reports  that  of  IS4S)  cancer  i)a- 
tiesta  who  had  borne  chikhreu,  100  had  had  one  child,  667  had  an 
average  of  5.8  jjregnancios,  and  7<>  hail  over  ten  pregnancies.  P<izzi 
inclines  to  the  Ijebef  that  reiieateti  jiregnaucies  ac*t  ouly  l>y  the  at- 
tendant extensive  cervical  Im-eratioua  aud  inflammations.  In  from 
eleven  to  twenty  per  cent,  of  all  cases  of  uterine  cancer,  acctuding  to 
iliffereui  observws,  the  disease  de%eluijs  soon  aftcu'  C( jntinenient.  It 
lias  also  Imh'u  shown  by  Hofmeier  that  those  carcinomata  developing  so 
soon  afteri>artiu'iti(m  are  of  a  more  malignant  nature,  running  a  more 
mpidly  fatal  course.  This  ha  attributi'S  to  the  iucrt^.tscd  number  of 
lymphatics  throughout  the  uterus.  In  all  itrobability  the  only  effect 
frhieh  rejieated  jjarturitinu  ha-i  npnu  the  occurrence  of  cancer  is 
through  the  diminished  vitality  and  lovvinvd  resistance  <jf  the  ut*H"iue 
tis8Q0,  together  with  the  ai-comjianying  lacerations  of  the  cervix, 
wbero  are  found  newly  formed  scar  tissue,  ulcerations,  and  erosions — 
abnorihal  conditions  which  prndisijose  to  the  develoimient  id  a  lower 
gra<le  or  a  typical  f(>rm  ((f  tissue. 

Ileredlfif. — Desjiite  tlie  many  striking  cases  reported  or  from  time 
to  time  observed,  the  theory  of  tho  hereditary  nature  of  cancer  has  grad- 
ually lost  ground  for  lack  of  scientilic  confirmation.  Parker  reported 
that  in  7.6  per  cent,  of  tho  cases  collected  by  him  thorn  was  a  history 
of  carcinoma  in  some  anc<vstur  * ir  miimher  of  tho  family.  Other  writers 
'  :e  the  number  as  higlias  I'J  per  cent.  The  loose  application  of 
erin  cancer  undoubtedly  can  bo  held  accountable  for  such  a  high 
ge  at  this  last.  When  wo  see  the  success  ( '/)  « if  so  many  "  can- 
vertiaed,  the  uun-Iiability  of  ordinary  information  on 
nt.  With  the  ]u-oseut  exact  methods  nf  diagnosis, 
•  of  the  cases,  statistics  could  ntiw  be  gathered 
3le. 
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Gouorrhmd  InfcH ion.— Tlmi  gonorrhoea  may  pretlisiJose  to  the  de- 
velopment of  cancer  is  eoueitlered  very  likely  by  Wiuckel,  who  has 
lieen  iiu  pressed  by  thiH  fact  after  treating  several  cases  of  parametric 
exudation  and  eareinoma  rapidly  followiuii;  gonorrhoejd  iufectioii. 
There  are  as  good  grounds  for  considering  that  the  naeti'itis  of  gonor- 
rbieal  infection  is  a  predisposing  factor  in  carcinoma  of  the  fundus 
as  that  lacerations  or  erosions  predispose  to  cancer  of  the  cervii. 

Exciting  Causes, 

The  specific  or  exciting  cause  of  carcinoma  is  as  yet  undetenniuptl 
In  the  last  few  years  research  has  tended  strongly  to  remove  it  from 
the  list  of  tumors  arising  solely  from  abnormal  or  eccentric  derelojh 
ment  of  either  embr^\-oual  or  nuiture  cells  and  placed  it  amouj;  those 
diseaaea  duo  to  some  form  of  parasitic  development.    Notwithstanding 
this  fact(vthor  tliooriesare  widely  accepted  as  worthy  of  consideration. 
The  embryonal  origin  i»f  carcinoma,  the  theory  of  Odmlieim,  Las 
received  much  attention  and  supjjort.     It  is  that  tumors  are  tlie  re- 
sult of  imperfect  congenital  embryonal  development.     CVrtain  groups 
of  cells  are  Hup[»08ed,  during  ftetjd  life,  to  he  in  excess  nf  what  is  ^^ 
quired  and  become  ustdess  or  displaced,  or  for  some  reason  fuil  tt' 
develop.     At  some  future  time  under  iinijier  stimulus  these  latent 
calls  commence  t»>  develop  and  multiply  with  an  activity  characteristic 
of  embryonal  crlls,  and  not  being  limited  or  restrained  by  tbe  in- 
fluences which  at  the  time  of  their  proper  growth  would  have  regu- 
bded  tlioir  ili^velopTueut,  result  in  an  excessive  prtKluctiou  or  tumor. 
In  substantiatinu  of  Cohuheim's  theory  may  be  quoted  the  hereditary 
nature  of  cancers ;  tlieir  atypical  growth ;  the  fact  that  they  are  notsult- 
ject  to  tlutso  nervous  mechanisms  which  render  the  metabolism  of  tli« 
part  subservient  to  the  good  of  the  whtde;  and  that  they  are  geuerallj 
located  at  points  where  considerable  complexity  of  tissue  pertains, 
nmderiug  eiioraof  development  more  likely,     Tlds  theory,  attractire 
as  i  t  is,  lacks  actual  confirmation.     These  resting  groups  of  embryonal 
t-ellH  liai'o  not  HH  yet  boon  demonstrated,  a  point  which  Cohnheim  ei- 
plaiiiH  is  dui>  t>  their  laiuute  size  and  resemblance  to  leuctM?yte«. 

\'iuiiius  animal  and  vegetable  parasites  have  been  studied  and 

deneitl  III]  in  llu-ir  possible  etiological  relation  to  carcinoma.     E.  Ziej?- 

liT  Htnles  that  in  cas*'S  in  which  the  ju'esence  of  protozoa  has  Iven 

ih'Kiniihtrnti  (1,  the  growths  have  been  those  which  could  not  bo  con- 

siileri'd  gi  iiuiiie  cancers.     The  lM)<lies  in  the  cancer  cells  which  have 

bei-u  lakt'u  for  aiiiuial  parasites,  according  to  Ziegler,  are  partly  pr'**^* 

^uets  t»f  r'trogrado  uietumnridmsis;   partly  prtxlucta  rean'  ^M 

^^Hb  re('e[iti()ti  nf  liMicocytes  into  the  eitithelial  f  ^H 

^^Henerutinn  and  disiutcgratitm  of  the  leacoci  ^^^H 


CANCEB  OP  THE  CEBVIS  tJTERl.  663 

A  unclear  diviaion  which  in  pathological  or  in  some  way  distorted ;  and 
[>«rtly  products  of  altered  cell  division  or  of  the  inclusion  of  one  can- 
Mr  ceU  by  another,  Tlieir  presence  cannot  be  entirely  disproTed 
>ven  by  this  sweeping  statement  by  Ziegler.  Other  and  excellent 
observers  continue  to  describe  animal  parasites  in  cancer  cells,  main- 
imuing  that  they  can  \m  readily  stained  in  properly  hardened  sections 
md  giving  detailed  descriptions  of  their  morphology.  They  point  to 
the  epithelial  proliferations  found  in  the  liver,  bile-dncts,  kidneys, 
and  other  organs,  due  to  the  action  of  certain  protozoa,  as  examples 
of  the  power  of  these  parasites  to  produce  new  growths,  and  claim 
that  the  presence  of  these  bodies  in  cancer  cells  is  strongly  suggestive 
of  their  etiological  relation  to  cancer. 

In  the  study  of  the  vegetable  parasites  considerable  advance  has 
apparently  been  made.  The  earlier  investigators  endeavored  to  iso- 
late a  specific  bacterium,  but  failed,  and  only  when  attention  wjls 
directed  to  certain  of  the  fuugi  were  there  important  develoi^ments. 
In  1804  O.  Bnsse  descrilxpd  certain  yeast  fuugi  which  he  found  in 
malignant  tumors.  One  year  later  Sauf  el  ice  and  lloncali  publisiied 
accounts  of  their  investigations.  Tlioy  bad  detected  fungi  in  carci- 
noma, liad  cultivated  them,  and  had  ])ro<liieed  by  inoculation  tumors 
which  resembled  carcinoma,  and  which  were  accompanied  by  nu^tas- 
tases  throughout  the  body  ;  and  from  these  tumors  they  had  iijolated 
8i)ecimenfl  of  the  fungus.  The  iuference  to  be  drawn  from  the  reaidts 
of  these  and  other  investigators  is  that  certain  members  of  the  fungus 
class  are  amtrng  the  exciting  causes  of  carcinoma,  if  not  the  sole 
cause.  The  fungi  studied  are  of  the  class  known  as  blastomycetai, 
noted  as  that  to  which  tlie  various  ynast  plants  Ijehmg.  They  repro- 
duce and  multiply  by  the  process  known  as  budding,  in  wiiich  the 
Foouk  cell  appears  a.s  an  outgrowth  or  leaf  oii  the  pinvnt  cell.  They 
ire  easily  cultivated  ujton  acid  media  (luwteria  iisnally  rpt|uiring  an 
llkaline  or  neutral  one),  and  produce  the  characteristic  fermentative 
"eactiona.  They  are  found  in  the  juices  of  tlie  i)eriphery  <*f  the  tumor, 
ibeir  presence  in  the  centre  l>eing  variable.  This  perii)heral  location 
18  suggestive  of  the  relation  of  the  plant  to  the  growth  of  the  tumor. 

Cancer  of  the  Cervix  Uteri, 

Pathological  Anatomy. 

inoma  of  the  cervix  is  the  most  common  form  of  uterine  can- 

ut  ninety-seven  i"»er  cent,  of  all  cases  of  cnncor  of  tlio  uterus 

The  former  cla.sHification  of  sciiThus,  «'ncephal«iid,  and 

tandoned  by  most  jiathologists.     One  carcinoma  may 
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present  two  or  all  of  tlie8e  forms  iu  different  |iarfai  or  mk  dilTtttciil 

phases  of  its  devt^lopment. 

Carcinomata  al  the  cervix  are  divi(ie<l  into  two  nJtMWi :  (1)  the 
papillary  aud  (2)  the  notlalar  varioty. 

PapilUtry   Varkiij  (Fungoid.  Cimcroid,  Cauliflower,  or  Yeseteiiiif 
Form).~Tliis  occura  either  as  flat,  ^rauular  eloTfttioiM»  or  kwg  ill* 
lous  processes.     It  may  he  locuiixiHl  for  some  tima,  or  majr  rapidly 
extend,  iuvolvinj^  aiid  occupying  tlie  former  ])laoo  of  the  cor>'it. 
fungoaitiea  are  composed  of  loopH  of  hltMid-vesfielii,  RUrroniKlad  bf 
layers  of  rapidly  proliferating   epithelioid  cancer  rolU.      Thu  \b  a 
frequent  source  of  lictaorrhage  in  these  cases,  due  ti>  the  imfiedBd 
culatinn  folhiwiiii;  tito  rapid  proliferation  of  tlio  cells  and  tlio 
eratiou  of  the  iutimii  of  the  capillary  loops.      It  ariiUM  frooi 
pavemuut  epitholiutu  aud  (j;luudular  structure  about  the  cvrrieal  lif 
aud  UHually  grows  towards  (lie  vagina,  supi^nsedly  becaoaeof  Iba 
fereut  forru  of  epithelial  cells  iu  the  cervical  caual.    The  fon^oid 
is  commonly  locaU'd  ou  one  lip. 

Nodular  VarUhj  (Suhiuurous,  Infiltrated,  or  Uloeratiog  Faro). 
This  commences  as  one  or  more  ntxlulesor  infiltration  nuMMS 
in  the  sulHstauce  of  tlie  cervix.     As  tlif«e  masses  grow  ibey  a 
the  surface  and  cause  ulceration  of  the  overlying  macoiia 
The  difforeut  masses  coalesce,  and  the  cut  stx^tion  preeeois  ft 
glisteuiug  api>earauce,  -A-ith  included  ishiiuls  of  normal  tiaaiMh     TL  *^j^^ 
ulcers  spi-eiul  aud  coalosce  as  the  growth  culargeH,  aud  thirir 
are  precetled  by  an  indurated  ridge,  marking  tho  acU-nuctng 
tiou  of  the  canct^r  cells.     If  the  uodides  are  suiterficial, 
follows  quickly  and  destruction  of  the  cervix  uhuaIIv  reralte.    ^^^ 
wheu  the  nodules  are  more  dreply  situated  aud  dovt^lop  mora  slo^^A- 
the  cervix  is  usually  greatly  enh^rged  and  elongated  and  vorr  JiafcS. 

In  some  cases  tiio  mucous  membrane  or  submucoHa  of  Ibaonvi^ 
canal  is  the  startiug-])oiDt  of  the  disease.     Hen?  the  iendeDoy  b  kt 
respect  the  os  externum,  and  the  growth  is  towar«h*  the  Itody  or  iAi 
jimctiou  of  cvrvix  aud  vagina.     A  considerable  cluetrtK'tion  d  (tsar 
and  cavity  formation  may  result  while  the  oa  axtemnm  appean  tt9i> 
mal,  the  growth  l»eingfaunel-shai>ed,  with  the  base  exti^ndiuK  t^nnrb 
the  Ixxly.     Tho  walls  of  tlieao  cavities  are  raggedy  lined  viti  fag- 
meuts  of  disintngratiug  tissue,  show  more  or  leas  indmalinQ  aak 
irregularity,  bloed  readily,  and  are  covered  with  a  thick,  bro«ai4 
gnimous  discharge. 

Tho  ulc«f»ration  of  the  mocons  nambrane  is  brought  about  l»y  int<*^ 
ff«rnnco  with  its  bl<MMl  supply.  The  blorxl-vessels  are  iudnded  in^ 
n« (doles,  and  tho  lumen  is  graduxdly  leasened  until  aloughing  i***!**- 
Th<*  uUn^rs  vary  in  Hliai»o  aud  depth ;  sometimea  tliejr  aro  cirroUt 
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usually  they  are  irregular  in  outline.  ^Tjen  recent,  the  base  is  cov- 
ered with  rough  necrotic  shreds,  but  wheu  far  advancetl  it  is  more 
smooth  and  deems  to  coiuiL^t  of  deuee  counective  tissue. 

Hhtology. 

A  oarciuoma  is  an  ejiithelial  tumor.  The  term  epithelial  doew  not 
imply  that  it  in  made  up  of  a  s[jeeLfic  form  of  eellj  but  that  it  Incks 
intercellulftT  substance.  The  cells  are  derived  from  the  epiblast  or 
Lypoblast. 

ThecharacteriBtic  formation  of  carcinoma  is  the  group  of  so-caUed 
cancer  cells  surrounded  by  counective  tissue.  These  cells  justify  their 
comparisou  to  epithelial  cells  by  tlieir  api)earance.  They  are  large, 
and  contain  large  bladder-like  miclei.  The  nuclei  are  usually  single, 
but  two  or  three  are  often  foiii.d,  and  iu  tuuiora  rich  iii  cells  (the  so- 
called  " medullary  caucer")  luntiy  m<iro  are  soen.  The  cells  are  noted 
for  their  various  shapes,  often  correnpondiug  to  the  epithelium  of  the 
tissue  in  which  they  are  growing;  but  fre(|ueiitly  tiieir  polymorphy 
is  due  to  prPHsure  effects  caust^d  by  the  rapid  growth  of  tlio  tumor. 
These  cells  undergo  rapid  degenerative  changes,  ami  at  times  under 
the  micrf«coj>e  free  nuclei  are  noti<'ed  throughout  the  tisHiie.  The 
cells  lie  in  a  network  of  stroma  (the  jirGilomiuance  of  which  col- 
Htittitcs  the  "scirrhus"  cancer) ,  which  at  first  may  be  normal  cou- 
nectixo  titisue,  but  later  iutreases  as  the  tumor  develops.  This 
stroma  f{)rms  alveoli  in  whirh  the  groups  of  celLs  rest,  but  between  the 
individual  cells  no  fibres  are  found.  It  contains  blood-vessels,  which, 
bowever,  do  not  come  in  contact  with  the  cells.  Throughout  the 
Htroiua  are  noticed  leucocytes,  which  may  pass  into  the  alveoli  and 
among  the  cancer  cells. 

Tlie  cells  usually  8i)read  iu  tlio  counective  tissue  along  the  lymph 
channels  and  spaces,  either  by  tiie  action  of  the  lymph  Ktreaiu  or  by 
cellular  motion,  aud  this  explains  the  accompanying  glandular  infec- 
tion. 

In  carcinomata  arising  from  the  vaginal  portion  of  the  cervix  the 
development  is  characterized  by  the  formation  of  nests  of  cells, 
derived  either  from  the  stratified  ei)ithplium  or  the  margin  of  the 
^laad  ducts.  The  growth  is  histological ly  a  characteristic  "opitheli- 
nma."  Here  are  f(fund  the  so-called  "epithelial  pearls."  According 
to  Pozzi,  tnio  stratified  epitheliomata  are  rare. 

Cylindrical  or  glandular  cancer  in  its  iucipiency  resembles  an  ade- 

showing  many  newly  formed  tubuhs  lined  with  a  single  layer 

ical  epithelium.     More  rapid  proliferation  usually  follows, 

y  formed  tubules  become  liued  with  laauTt'  lajers  of  e|ii- 

k\  they  are  completely  filled  by  them.     To  this  growth 
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is  giveu  the  name  of  atieuooareiuoma  by  some  writers.     Thej  are 
differeutiatetl  from  true  aileuoma  by  their  atypical  development  and 
the  iuvaaiou  of  the  Hiirrouudlng  tissue  by  cancer  nests.     Theee  can- 
cers, showing  this  typical  c^ll  proliferation,  and  the  invading  nests,  ar^ 
typical  carcinomata,  or,  aa  Pozzi  calls  them,  "atypical  epitheliomata.' 
In  this  form  coUoid  dej^eueration  is  prone  to  occur.     Microscopical];^ 
the  induration  about  the  edge  of  the  ulcer  is  due  to  the  invasion  ^ 
rows  or  grou[i8  nf  cancer  cells,  the  migration  of  leucticytea  into  t^ 
tissues,  and  the  infiltration  of  the  tissues  with  serum.     The  last  t\^-^ 
are  the  result  of  nature's  effort  tti  wall  off  the  ulcer  from  the  surroiuji/. 
ing  healthy  tissue. 

Exteiiman. 

Carcinoma  of  the  cervix  and  vaginal  portion  extends  to  the  vault 
in  eighty  per  cent,  of  all  cases  ( Winckel).  Exteusiou  from  the  c«rm 
to  the  body  occurs  late,  as  does  extension  from  the  body  to  the  cervix. 

After  involvement  of  the  vagina  the  diwe^iHe  spreads  into  the  mus- 
cular coat  of  tljo  blatldcr  or  rectum,  then  into  the  mucous  membnuiie, 
and  is  not  infrequently  followed  by  perforation.  In  other  instMce* 
it  may  jiass  dowu  tlie  vagina  and  involve  the  external  genitals.  Tbe 
pelvic  glands  commonly  Ixjcome  diseased.  This,  together  with  ile- 
posita  in  the  broad  ligaments  and  the  connective  tissue  about  the 
sac  of  Douglas,  not  infre<iuently  produces  fixation  of  the  uterus. 

The  ureters  may  be  interfered  with  either  by  extension  up  the 
mucous  membrane  of  the  bladder  to  their  orifices,  or  by  primarT 
exteurtiou  up  the  sides  of  tlie  cervix,  or  down  from  the  Iwidy.  The 
result  is  f'itlier  a  ureterovaginal  fistula  or  an  occlusion  of  the  urett-R 
with  dilatatitin,  and  finally  hytlrone[jhrosis.  Laucereaux  states  that 
renal  disease  is  couataiit  in  advanced  cases,  and  indeed  its  fre«iupiicv 
is  well  known.  lu  cases  in  which  occlusion  of  the  ureters  hasnotvot 
occurred  ureteritis  may  be  set  up,  and  iu  a  small  percentage  of  caMi 
py I'h Hit'] thritis  has  l>eeu  reported.  The  sacnil  plexus  nntl  it.s  braijchw 
and  large  venous  trunks  may  be  included  iu  the  growth,  resuitiugin 
intense  pain  and  of^dema.  In  rare  instances  involvement  of  the  bony 
pfdviH  h.'iH  been  rejjnrted.  From  the  body  of  the  uterus  the  ^roffili 
niuy  p.'iss  into  the  tubes  and  even  involve  the  ovaries,  which  are 
found  diseiised  in  eighteen  per  cent,  of  the  cases.  The  tendeDcjin 
cnnrer  of  tlin  body  is  usiiidly  to  involve  the  iieritoneum,  and  iu  tMs 
cDuuQ^ctJon  we  find  the  peritoneum  throwing  out  adhesions  in  ^ 
endeavor  to  limit  the  growth. 

Mrfasfiv<ift  may  occur  in  other  parts  of  the  body,  as  the  kidne^, 
liver,  lungs,  stoiiiach,  gall-bladder,  and  dura  mater;  but  it  is  excep- 
tiouul.    Gnsserow  reports  44  casea  of  metastasis  out  of  283  case*.    I" 
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166  cases  reported  by  another  olMjerver,  there  were  45  cases  with  met- 
astatic deposits.  These  distant  metastases  develop  from  cancer  cells 
transplanted  by  the  lymph,  or  exceptionally  the  blood  streanis,  while 
the  extenBion  to  neighboring  parta  is  by  the  infiltration  of  chains  of 
cancer  cells. 

Stmftomb. 

Unfortunately  the  onset  of  the  disease  is  so  insidious  that  the 
patient  usually  feels  and  appears  in  good  health  until  the  j^rowth  is 
far  advanced.  For  this  reason  we  rarely  have  an  opportunity  to 
observe  the  initial  sym])tom8  of  cancer  of  the  cervix.  The  first  symj)- 
toin  that  attracts  attention  is  a  slij^ht  disehar^jB  of  blexjd  at  irregular 
periods,  after  coitus,  some  exertion,  or  straining  at  stool.  If  occur- 
ring about  or  after  the  menopause,  it  is  usually  attributed  to  that 
condition  and  welcomed  by  the  patient  as  a  return  of  her  mouses. 
The  bleeding  '^t  first  is  not  probably  due  to  ulceration,  but  to  conges- 
tion incident  to  the  jtresence  of  the  noojilusm,  and  has  been  likened 
by  Pozzi  to  hiemoptysis  in  the  early  stage  of  tuberculosis.  Preceding 
the  hemorrhage,  or  associated  with  it,  there  is  frequently  a  leucor- 
r}ia?al  discharge,  which  may  be  profusej  glairy,  or  mucopurulent, 
accomi)auied  by  some  itching  of  the  vidva.  There  is  often  a  sense  of 
weight  or  i)re8flure,  a  fre<|uent  desire  to  urinate,  and  certain  reflex 
phenomena  of  the  digestive  and  uervous  systems,  similar  t«t  what  is 
Been  in  chronic  metritis.  Following  this,  the  second  characteristic 
symptom  appears  as  a  foul  discharge.  At  first  the  discharge  may  be 
serous  and  devoid  of  odor.  This  is  especially  so  in  the  juipillomatous 
variety,  which  in  the  early  stage  is  profuse,  tfuacious,  slimy,  after- 
wards becoming  purulent,  brownish-red,  and  offensive.  In  the  other 
forms  the  discharge  is  serous,  and  Inter  assumes  a  dirty  grayish  or 
brownish  appearance.  It  is  very  offensive,  jjrofuse,  and  acrid,  pro- 
ducing excoriation,  erythema,  and  an  intense  i)rarituH  of  the  external 
genitals  and  surrounding  parts. 

Pain  as  a  prominent  symptom  is  not  present  in  tht^  early  stages, 
though  there  may  be  slight  jiains  referred  to  any  ]iart  of  the  pelvis, 
as  is  soeu  in  chronic  metritis.  In  the  eiirly  stages  of  carcinoma  of 
the  cen-ix,  when  the  vaginid  portion  alone  is  affected,  there  is  little 
pain.  It  increases  with  the  invasion  of  the  tissues  around  the  uterus. 
It  is  atfirst  sacral,  later  in  the  regiciii  of  tJin  kidneys  t»r  hypngfistrium, 
then  in  the  thigh  and  extending  down  the  limbs.  In  about  five  per 
cent,  of  the  cases  there  is  no  pain  present  at  all.  li^nieu  the  broad 
raraents  and  peritoneum  are  involved,  tli«  symptoms  are  like  those 
•  vie  peritonitis.  The  pain  at  first  is  duiting  or  shooting  in  char- 
later  is  boring,  lancinating,  or  gnawing,  and  increasing  in 
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intensity.  The  puiu  ut  first  is  from  preasnre  an  the  Donw  bj  the 
iufiltration;  later,  aft^r  ulceraiiou  oocara,  tiio  OATve  tanniiudti  at* 
exposed.  As  tho  growtli  usually  extendi  to  the  aoterior  vaipual  vmll 
or  iu  tho  CQliular  tianuo  between  the  uteruji  and  bliiild(*r,  votiical  sv  A|^ 
toms  bocomo  luure  prominent — at  firnt  {rc<inout  desire  to  arinilB^ 
later  iuteiiHe  veHJcid  tenesmus,  and  fiually  jiorlmfiM  porfotmlioii  villi 
formation  of  a  fistula.  As  the  growth  increaaea  tho  ur&teni 
emVieddcd  in  the  cancerous  mass,  not  puahinl  initio  aji  ia  liAidipil 
growths.  The  calibre  of  the  uretern  becomes  ronstriciotl,  either  by 
compression  without  or  by  the  iurcdveiueut  of  the  widbi«  ]>roclociag 
hydronephrosis  or  pyonephrasis,  and  hiter  on  sympiomK  u( 
This  la-st  sytnptoin  is  rather  a  .source  of  comfort  to  the  patieai»  m  it 
bluute  her  intelligence  and  sensibilities. 

The  rectum  is  not  so  frequently  affecteil  as  the  blaililer,  Imxl  it 
involvement  (xjcurs  in  al>out  twenty-two  jx^r  ceMit.  ni  tU«  caiiiw.     Oc 
stipatiou  usually  is  present,  though  this  somotimefi  aXienukim 
diarrhcca.     There  is  generally  some  tension  of  tho  abtiotuinal 
mure  marked  after  the  peritoneum  is  involved.     As  a  rule  the 
glands  on  one  or  both  siihu)  are  enlargt^l,  and  ced^ma  of  oii^  vf 
limbs  api)ears  from  comproesion  of  the  larger  vciiui  in  the  peli 
The  disease  rarely  attjicks  the  Ixines  of  the  i>elvia. 

Among  the  general  symptoms  one  of  the  earliMi  is 
nearly  always  present  and  hUtiug  thrf>ughout  the  counte  of  the  < 
Vomiting  or  nausea  may  occur  e^irly,  but  these  are  twoalljr  uoit 
Rv mt>toms,  as  they  are  in  the  more  mlvuticod  «bkgm.    M\ftt  vHoantit^^^ 
and  when  the  disease  has  extended  to  the  surrounding  stmctnres,  tk:^^. 
is  often  a  slight  elevation  of  tem|>eraturit  at  night,  ti  KlO"  P.  or  a  1  j 
higher,  and  is  due  to  either  a  paramotritia  or  to  Baprmmia.    Th&  ^^^ 
aence  of  sepsis  or  pyrexia  in  cancer  is  duA  ti)  the  infiltration  IttTrnd 
the  ulcerating  cavity  preventing  the  entrance  of  infective  gema«^ 
septic  alworption.     These  conditions,  atldt>d  Ut  Uie  hemorrhageito^ 
wasting  discharges,  the  pain,  and  ]o.s9  of  sleep,  are  soon  folkieel  I 
emaciation  and  Ions  of  strength.     Prior  tm  or  about  this  time  tlit  «nt 
dition  known  as  cancerous  cjichexia  ia  established.     This  it  dm  !• 
the  malignant  toxaemia,  and  in  part  to  the  exhaostion  produced  i'jtl' 
loss  of  blood  and  serum  iu  the  prolonged  ilischarges,    Tlie  rtprwi'  > 
is  one  of  deaiK)ndency,  weariness,  and  constant  physical  suff^nii. 
The  skin  at  first  has  a  grayish  hue,  lati'T  a  ynUowisb  or  ickoa 
pallor.     It  is  harsh  and  dry.     Tlie  last  stages  of  Iba  iHriTMf  |m><i' 
no  new  or  important  symptoms,  but  only  Uh  exafjgeratkm  of  &^^ 
mentioned  and  an  increase  of  suffering,  ouleaa  an  acute  or  < 
anemia  supervenes.     Death  in  the  majority  of  caaea  ia  dnt*  tot  i; 
tion  from  lack  of  nutrition,  depletion  by  hemorrhages,  and  tli.<  •  i 
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■five  discharge.  UrsBmia  claims  a  large  death  rate,  according  to  some 
^atlioritii'B  as  high  aa  forty-fiva  jier  eeut. ,  though  un^iuic  eoiivulsiouB 
ajre  rare.  Peritonitis  is  another  fretjuput  cause  of  death.  Other  con- 
«litiona,  as  hemorrhage,  pyelonephritist  emboliem  of  the  pulmonary 
artery,  pneiiraonitis,  and  mi^taataaia  to  otluir  organa^which,  how- 
ever, ia  not  common— may  be  enumerated  aa  causes  of  death. 

DuGNoais, 

Ah  a  nile  the  diagnosis  Ih  easily  made,  beoauBe  the  disease  ia  well 
advanced  when  it  comes  under  obaervation.  Tlio  Honsation  imparted 
to  the  finger  when  an  examiuatioii  is  made  is  that  of  an  excavated 
area  covered  by  a  brittle  mans  that  feels  like  Hand.  The  aurfaco  bleeds 
easily  when  touched,  and  is  surroundod  by  ragged,  indurated  edges. 
There  is  more  or  less  fixation  of  the  uteniH,  aud  the  oiamiuation  with 
the  finger  is  usually  Riifticieiit  to  warrant  the  diagnoHisof  cancer  of  the 
cervix.  This  is  the  stage  and  condition  most  frerjuently  seen,  but  for 
a  diagnosis  to  be  of  value  it  must  be  made  early,  and  will  vary  x\  ith 
the  variety  and  stage  f»f  the  disease. 

The  2^p*^^om((fnti/i  variety  is  the  one  most  easy  to  recognize.  It 
may  commence  as  a  dark-rod  (►r  livid  8]>otou  the  cervix,  which  bleeds 
easily  when  touched.  As  the  disease  i>rogresses  there  will  be  seen, 
Bpringing  frf>m  the  cervix,  either  an  irregular,  granular  protuiwr- 
ance  or  a  cauliflfiwer-liko  mass,  filling  more  or  less  the  vagina,  and 
covered  with  a  non-odorous  mncopus.  The  mass  is  exceedingly  fria- 
ble, and  bleeds  easily  when  touched.  The  base  will  he  found  broad 
and  Homewhat  indurated.  There  is  no  ])ain  on  pressure  nor  is  the 
uterus  fixed.  It  may  bo  mistaken  at  this  period  for  an  indurated 
cervix  with  erosive  and  cystic  degeneration.  lu  this  latter  condition 
tre  fiijrl  the  cervix  more  smooth  and  elastic,  nor  has  it  the  defined 
indurated  base  or  friable  chariU'lerisHi's  of  the  caiuM'r. 

Later  on,  after  ulceration  has  commenced  with  some  destntction 
and  infiltration  of  the  tissucj  c.mcer  may  be  confounded  witli  an 
evert»"'d  lat'erated  cervix  with  cystic  and  papillary  hyper]>hwia.  The 
diagnosis  ia  sometimes  diflicult  in  the  extreme,  antl  thrtt  tliis  cnndi- 
tion  is  a  j>roniineut  jiredisposing  canse  of  cancer  all  gyiierolngists 
agree.  The  presence  of  numerous  folhclcs  on  t!io  cervix  and  margins, 
the  fissure  corresponding  to  tlio  hiceraUon  on  ajiivroximatiug  the 
edges,  and  the  absence  of  fri;d>ility  in  th<i  tissue,  all  jioiut  to  the 
nign  character  of  thi?  dis<"."ise.  Can(*er  is  nsually  limited  to  one 
has  ft  duller  red  mottled  ajtpearance,  interspersed  with  yellow- 
areas.  The  char.'icteristic  discharge  and  the  result  of  treat- 
of  diagnostic  value. 

iroid  ]nilyj>us,  extending  through  the  cervix,  is  ex- 
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eluded  by  the  fact  that  it  ia  Burronntled  by  the  thin  dilated  cervix.  ^ 
All  Heasile  iiai>illomata  or  villous  growths  of  the  cen'ix  should  as  a  rule  ^^ 
be  looked  upon  an  inaliguant. 

The  iiodtffar  or   iiiiiltrated  form  is  more   difficult  of  diagnoeis.   ^ 

There  may  be  one  or  more  iioduJes  present,  either  external  or  intemaL^^^ 

to  the  OH.     If  situated  iu  the  cnual,  the  diflfereutiation  between  carci _g 

noma  and  myoma  is  quite  difficult.     The  myoma  is  felt  to  be  U 
iutimately  couuected  with  the  Burrounding  tissue,  which  is  normal— 
Iu  carcinoma  the  nodule  is  surrounded  by  infiltrated  hardened  tissue 
The  mucous  membrane  is  not  adherent  to  the  myoma  aa  it  ia  in  cau-^ 
cer,  nor  is  the  tissue  of  the  myomatous  growth  friable. 

A  cbaucroid  of  the  cervix  may  be  recognized  by  the  sharp  tbi 
edges  of  the  ulceration,  by  the  absence  of  the  induration,  and  by  th^  ^ae 

yellowish  surface  covered  with  pus  of  less  offensive  odor;  a  chancr* e 

by  the  couatitutiunal  Hvmptoms  that  quickly  follow,  and  by  the  resul^B^t 
of  antisyphilitic  treatmeut. 

Before  ulceratiou  is  well  established  cancer  of  the  cervical  ean&^i^ 
may  present  only  the  symptoms  oi  a  cervical  endometritis.     It  com-^^' 
mencfs  as  an  iufiltration  iu  the  cervical  mucous  membrane  or  jus  -^"rt 
Itelow  it.     Ulcerati(m  occurs  earlier  iu  this  form  than  in  the  nodular     "*. 
but  up  to  that  period  the  symptoms  and  appearance  do  not  differ  fron-"*"^ 
those  of  a  long-standing  cervical  catarrh.     If  the  seat  of  the  diseaa^^^ 
is  in  the  upjier  part  of  the  cervix,  it  may  be  shelled  out  hy  the  destroc- — 
tion  of  tissue  and  the  cervix  has  still  the  appearance  of  being  normal  — 
Such  is  nut  the  case  wheu  the  disease  is  at  or  near  the  external  03- 
The  intrtKbiction  of  a  sound  will  reveal  the  excavated  condition,  as» 
d<:*eH  also  tho  nffensivpuess  of  the  discharge  ix>iut  to  maliguiancy-     A 
test  of  diaguo.sis  im  which  great  reliance  is  to  be  placed  iu  all  carci- 
nomatous growths  is  the  friability  or  brittleneas  of  the  tinsue.     Thi*" 
is  well  demonstrated  iu  usiug  the  curette.     The  cervix  ha^TJig  been 
exposed,  an  att+^mpt  is  made  to  scoop  out  some  of  the  diseaseti  tissue. 
If  it  be  loaliguaut,  the  curette  will  cut  through  deeply  and  a  definite 
piece  will  be  removed.     The  tissue  wiU  be  found  to  be  soft  and  cut 
liko  inmrow  until  the  iniiltrated  and  inflamed  base  is  reached.     Sucli 
is  not  tho  case  with  iufiaminatory  deposits  or  benigu  growths.     The 
surface  will  bleed  and  only  a  few  shreds  of  tissue  will  be  removed. 
Iu  all  caHos,  especially  if  there  is  doubt,  the  diagnosis  should  be  con- 
tirraed  by  the  aid  of  the  microscope.     Care  must  be  taken  that  the  ti"*- 
sue  for  exaraiiiatioH  whould  not  be    removed  too  superiicially,  bnt 
HJiould  include  healtliy  as  well  as  diseased  structure.     The  value  of 
microscopii-al  exfiiiiination  is  (luestioued  by  many  clinicians  of  repute, 
ami  in  some  instauces  the  result:,  may  Ije  negative,  but  in  manv  i 
it  \nll  give  jiositive  evidence  of  the  character  of  the  tissue  exf 
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Oancer  of  the  Body  of  the  tTterus. 

Primary  carcinoma  of  the  bodj  of  the  uterus  as  compared  to  that 
cif  the  cervix  is  rare,  auil  by  older  writera  was  thought  to  be  extremely 
Tare ;  but,  thaiiks  to  methods  of  modem  inveatigation,  we  know  it  to 
1)6  far  more  fretiuent  than  was  formerly  supposed.  In  a  vast  majority 
of  the  cases  it  is  setwndary  to  cancer  of  the  cei'vix,  ovaries,  or  other 
adjacent  organs.  In  a  i>aper  on  the  subject  Bevea  states  that  the 
statistics  of  all  authors  show  that  primary  cancer  uf  the  body  ftccurs 
most  frequently  between  the  ages  of  lifty  and  sixty,  and  that  it  is  most 
often  found  in  nuUiparous  women. 

Pathological  AKAToanr. 

Primary  carcinoma  of  the  body  may  be  either  papillary  or  nodu- 
lar, usually  the  former.  Whether  or  not  the  nrxlulnr  or  tleep-seatt'd 
variety  is  primary  in  the  body  is  uncertain.  Klebs  holds  that  bt»th 
forms  originate  in  the  vicinity  of  the  internal  os  from  the  Nabothiaii 
glands.  Huge  and  Veit  maintain  that  they  develop  from  the  endo- 
metrium. 

The  vtUonA  or  jtapillary  form  may  be  diffune  or  eircurasrrilxMl. 
In  the  diffuse  variety  the  entire  endometrium,  from  a  jMiint  just  abovi* 
the  internal  os,  is  covered  with  a  soft,  friable  nuiwH,  hlling  i\w  ciivity 
and  bleeding  readily,  and  coiwiJerable  Hubeutlometrial  iniiltratiou  mn\ 
be  present.  In  rarer  in^stuuces  single  polyjMiitl  growths  arf*  ftbsnrviul, 
smooth  in  outline,  iilled  with  a  dark  i>ulpy  mass  of  fuiigniil  Vf-g^-tnliaiiH, 
attached  to  the  eudomtitrium  by  ji  brnnd  t»r  iiarrnw  jifuli^'lc 

The  i)apillary  form,  together  with  au  iijtiiltrat<'(l  Ijiihi',  inny  In- 
localized,  and  if  raf>idly  growing  imlm-e  by  itn  prfSKurn  jiin>|.|i\  nf 
the  opposite  wall;  if  of  slow  growth,  hy(jertTophy  of  t]ni  j-ntim  iiI^i'Ium 
takes  place,  due  to  the  accompanying  irritation  (Hugo  uikI  Vfil} 

In  the  mtltihfr  /xrm  the  growth  is  UHually  tliffiiHn  n\u\  H\>rtmi\H 
towards  the  peritoneum  rather  tlijiu  towiirfts  tin-  •■inforju'tiiwni.  I'l 
ceration  of  the  mucous  membrane  is  uncommon.  Si'ctirm  of  a  lunri 
nomatous  uterus  shows  tho  caneerous  tissue  as  light,  sliiiiv  bund«, 
extending  outwjird.s  towjirds  the  iiiUHrular  tisHUe.  Ah  tin*  k''"1vIIi  »mi 
largea  it  gradually  obliterates  the  areas  of  nf.rriinl  l«HHijn  jitrlihlnl  b\ 
these  bands,  and  appears  as  a  iinifonn  nifiss. 

Exiemioii  from  the  endometrium  to  tljfi  corvirut  rmtroitH  tiii>iiiliiaiii> 
very  seldom  occurs,  and  tb*»  'ute  in  tin-  *lis«-»iM<'.  w)..»i  llm  nxdMi 

yn  is  general. 

roHctfT"  |H«   JH    iiHiially    foiiii<l,  roiu.  idlitr 

()f  tllH  boil  V    llh\ii\  li  III  Igi 
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uates  in  tlie  glaads  of  tbe  eudometriuiir .  They  have  described  two 
forma.  In  the  tiret  the  multiplication  of  the  epithelial  cells  takes 
place  Huperlifially,  and  there  is  a  teudeuey  to  spread  laterally  aud 
into  the  uterine  ca%dty.  This  proliferation  may  he  general  through- 
out  the  glaud,  or  may  occur  at  one  point  in  the  acini  or  duct  of  the 
glaud,  where  a  Leaping  up  of  the  oylindrieal  ce\U  will  entirely  occlude 
the  lumen.  In  the  second  form  the  glands  send  shoots  down  into 
the  underlying  connective  and  muscular  tissue,  while  between  and^l 

beyond  those  processes  will  be  seen  the  groups  or  neats  of  cancer  cells , 

More  stroma  is  always  f>bsen'ed  in  this  form.  The  great  quantity  o": — 3 
cylindrical  epithelium  distiuguishes  this  variety  from  the  ordinarigq 
lobulated  pavement  epitheHomata  of  other  parts. 

SrMPTOMS. 

The  most  constant  symptom  is  hemorrhage  occurring  after  tb*- ^^ 


menopause.     It  is  at  tirst  slight,  aud  usually  the  only  symptom  p 
euL     The  bleeding  often  continues  &  long  time  before  the  patie 
seeks  treatment.     Tliere  may  be  slight  pains  and  other  reflex  symp 
toms  in  the  commencement  of  the  growth,  similar  to  those  of  a  chronii 
endometritis.     The  next  prominent  symptom  is  the  discharge.     It  i 
thinner,  not  sanguineous,  aud,  tliough  fetid,  mnch  less  offensive  th 
that  of  cancer  of  the  cervix.     This  latter  condition  may  be  due  to  th^ 
aljsence  of  bacterial  infection,  which  occurs  later  in  this  form  oc» 
aecoimt  of  the  location  of  the  disease.     It  is  partly  due  to  the  sam^ 
reason  that  the  sapramiio  syinptoms  do  not  occur  so  early  as  in  can- 
cer of  the  cervix.     Pain,  ns  has  been  stated,  is  at  first  slight,  but  as 
tlie  disease  ^irogresses  assumes  a  ]iaroxysmal  charart»'r,  and  is  almost 
pathognomonic  of  cancer  of  the  body  when  present,  though  occasion- 
ally it  does  not  accompany  the  disease.    It  may  recur  at  certain  hours 
of  the  ihiy  and  renemble  in  character  that  of  uterine  colic.     It  has  been 
attributed   by  Seliroeder  to  contraction  of  the  uteiTLS  trying  to  ei- 
]>el  the  growth,  but  Pozzi  claims  it  ia  due  to  a  neuritis  incident  to 
the   ulceration   aud  not  to  uterine  contractiona.     These   prominent 
syniptoins  all  1>ecoiiie  aggravated  with  the  duration  of  the  disease; 
i\w  hemorrhage  is  more  profuse,  the  discharge  ia  dark,  dirtv,  gm- 
luoiis,  inid  inucli  UHue  offeusive.     The  pain  and  suffering  increase, 
onjurinlly  after  ]*eritoueal  involvement,  but  as  a  rule  are  not  so  groat 
iiH  in  Ihe  cervical  form.     Then  cancerous  cachexia,  amemia,  and  eroa- 
i'i(i(i«)ii  Mni.n  follow.     The  (»ther  symptoms  arising  from  cancer  of  tbe 
iit'riiH  !ire  Into  in  ai>i)eAring.     Metastases  are  often  absent.     Inrv 
:-i'iii  tif  II111  lymphatics  and  sxirrounding  tissue  does  not  occur  earlv; 
ovHU  in  (lie  later  Htages  we  sometimes  fiud  the  uterus  movable. 

UinHitmul  examination  finds  the  uterus  enlarged,  bn*  »«  ♦!.«  ^nrlr 


k 
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r  Bia^ee  this  ia  not  recoguizable.  The  cervix  is  soft  and  patalous,  as 
'  in  the  gravid  utertu*— perhaps  Biifficieutly  so  to  admit  the  exftmining 
'  finger  and  allow  the  growth  to  bo  felt.  The  introduction  of  a  Bound 
is  followed  by  hemorrhage,  but  shows  an  increased  capacity  and  gives 
the  impressioti  of  roughness,  of  irregularity,  of  a  friable  mass  in  the 
cavity  of  the  uterus.  This  later  symptom  of  brittleness  is  significant 
of  malignancy. 

Diagnosis. 

The  diagnosis  is  made  clinically  from  the  symptoms  already 
described  and  with  the  aid  of  the  microscope.  In  curetting  the  uterus 
to  secure  the  specimen  for  examination,  the  curette  should  be  applied 
to  every  jjortion  of  the  uterine  canal,  as  the  disease  may  be  limited  to 
a  small  portion  and  the  shreds  of  tissue  removed  may  not  indicate 
malignancy  though  it  l>e  present.  The  diagnosis  in  the  early  stage 
may  be  difficult,  particularly  if  tlie  hemorrliage  and  discharge  are  late 
in  appearing. 

The  return  of  irregular  hemorrhage  after  menstruation  has  ceased 
perhaps  for  years,  or  the  return  of  a  leucorrhoeal  discharge  in  one 
unacouBtomed  to  it  should  arouse  the  suspicion  of  cancer  if  there  is 
found  no  disease  of  the  cen'ix  or  if  eudomotritis  is  present.  In  case 
of  a  sloughing  myofibroma  before  tiio  menopause,  the  symptoms  may 
make  the  diagnosis  doubtful  until  a  microscopical  examination  is 
made,  but  this  condition  is  very  rare.  The  hemorrhage,  in  case  of  a 
myofibroma,  is  profuse  and  the  discharge  is  watery  and  not  ofi'ensive. 
Dilatation  of  the  cervix  and  intrauterine  exploration  will  aid  in  re- 
moving the  doubt.  Retained  products  of  conception  will  sometimes 
produce  symptoms  indicative  of  maliguaut  growths,  but  these  can 
be  dissipated  by  the  history  of  the  case  and  the  use  of  the  curette. 
Fetid  endometritis  in  old  women,  which  occasionally  occurs,  will 
"uake  a  diagnosis  very  difficult.  We  have  to  rely  here  chiefly  on  the 
persistence  of  the  symptoms  after  curettiug  and  the  microscopical 
examination  of  the  specimen  removed.  If  in  any  case  a  positive 
opinion  cannot  be  given  from  one  microscopical  examination,  the 
course  of  the  disease  should  be  closely  watched  and  subsequent  micro- 
scopical examinations  should  be  made. 

I  Prognosis. 

The  prognosis  is  very  unfavorable,  the  average  duration  being 

t  two  years.     According  to  some  writers  it  is  slightly  more  favor- 

»an  that  of  malignant  disease  of  other  ijortious  of  the  organ.     It 

"me  after  the  initial  symptoms  are  present  before  lymphatic 

i  urs,  and  this  offei-s  a  liptter  chance  of  complete  removal. 
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Sarcoma. 

Sarcomata  of  the  uterus  have  but  recently  been  differentiated  from 
other  uterine  neoplasms.  Many  doubtful  cases  described  by  writers 
fifty  years  ago  now  are  plainly  seen  to  be  sarcomata.  Uterine  sarcoma 
occurs  at  an  earlier  a^e  than  cancer — Zweifel  having  reported  a  case 
iu  which  he  performed  a  hysterectomy  on  a  patient,  thirteen  years  of 
age,  for  sarcoma  of  the  uterus ;  yet,  according  to  Giisaerow,  twenty- 
eight  cases  iu  a  series  of  seventy-three  occurred  between  the  ages  of 
forty  and  forty -nine,  showing  that  the  predisposition  which  exists 
during  the  menopause  to  cancer  also  pertains  to  sarcoma. 

Unlike  cancer,  sarcomata  occur  with  greater  frequency  in  sterile 
women;  in  sixty-three  cases  reported,  tweut^'-three  bad  never  borne 
children, 

PAXnOLOGICAL   AnATOMT. 

Sarcoma  of  the  cervix  is  very  rare.  The  cases  described  have 
Ijeeu  of  the  polypoid  form,  the  majority  of  them  being  those  known 
as  "grai»e-like"  sarcoma.  They  are  composed  of  many  lobules,  are 
of  a  cyanoid  appearance,  and  consist  of  sarcoma  cells  and  some  fibrous 
and  rauHcular  tisf^ue.  Sarcoma  of  the  bodj^  originates  either  in  the 
eudomotiium  or  the  parenchyma,  the  first  occurring  most  frequently. 
J.  W.  Williams,  who  has  written  exhaustively  on  the  subject  of  nter- 
iue  sarcoma,  says :  "  The  interstitial  and  submucous  sarcomata  have 
a  marked  tendency  to  make  their  way  towards  the  uterine  cavity  and 
tliere  assume  a  polypoid  f<jrm,  so  that  it  is  frequently  impossible  to 
decide  whether  a  given  polyjioid  sarcoma  arises  primarily  from  the 
parenchyma  or  mucosa. "  Two  forms  are  described,  the  circumscribed 
or  poly]>oiil,  and  the  diffuse  or  infiltrating.  Sarcomat^i  of  the  endo- 
metrium are  usually  Incatod  some  distance  alx>ve  the  cervix,  frequently 
iu  the  fundus.  The  circumscribed  sarcoma  varies  from  a  small  nodule 
iu  the  mucous  membrane  to  a  polypoid  growth  which  may  extend  into 
ftud  brnond  tlie  cereal  canal.  The  diffuse  sarcomata  occur  as  ft 
uniform  thickening  of  the  mucous  membrane,  which  apjiears  rough, 
at  times  gangrenous,  and  is  often  covered  ivith  ragged  villi.  They  are 
rem;irkably  vascular  and  bleed  very  readily  and  freely. 

In  sarcoma  of  the  parenchyma  the  most  frequent  fo; 
cuinacribed.     TVTiile  they  are  not  encapsulated,  yel 
tiuct  limitations  cause  them  at  times  to  lie  mistak 
fibroma.     Diffuse  intramural  sarcoma  is  of  so  ra^ 
existence  is  ignored  by  many  writers.     The  groi 
spreads  along  the  connective  tissue  Burroundin^ 


SABOOMA  OF  THE  UTERUS.  675 

soon  extending  to  the  endometrium  and  tlie  subperitoneal  connective 
tissue.  Microscopically  the  sareouiata  couHiat  of  round,  spintlle,  or 
giant  cells  embedded  in  a  peculiar  fibrillar  tissue.  Often  the  cells  so 
greatly  predominate  aa  to  obscure  the  scant  amount  of  basement  mem- 
brane present,  but  there  exists  an  Lutimate  relation  between  each  cell 
and  this  fibrous  framework.  According  aa  one  or  another  form  of 
cells  predominates,  the  tumor  is  known  as  a  round,  spindle,  or  giant 
cell  sarcoma ;  yet  a  combination  of  any  two  or  all  three  may  occur. 
These  tumors  spring  from  the  connective  tissue  or  stroma  of  the  part, 
sometimes  originating  in  the  walls  of  the  blood-vessels.  The  blood 
Bupply  ia  usually  very  abundant,  and  the  Teasel  walls  become  infil- 
trated or  replaced  by  the  tumor  cells.  This  free  communication 
between  the  blood  current  and  the  constituent  elements  of  the  tumor 
accounts  for  the  occurreuce  of  metastases  through  the  bhiod- vessels. 
Metastatic  dejiosits  are  of  c«)mi>aratively  rare  occurrence  iu  sarcoma, 
and  when  they  do  occur  it  is  at  distant  points  of  the  body — a  fact 
explained  l>y  the  peculiaritie>i  ia  the  blood  supply.  In  this  connection 
it  may  be  noted  that  one  of  tlie  important  points  which  serves  to  dis- 
tinguish  between  deciduoma  malignum  and  sarcoma  is  that  in  the 
former  extension  to  the  vaginal  and  other  neighboring  i)art8  is  common 
and  early.  The  round-cell  sarcomata  grow  with  greatest  rapidity 
and  are  the  most  malignant,  while  the  spindle-cell  variety  are  of 
slower  growth  and  less  malignant.  The  greater  the  number  of  cells, 
the  more  likely  ia  the  tumor  to  recur  and  the  greater  is  its  tendency 
to  develop  metastases,  because  of  the  lack  of  intercellular  substance 
to  maintain  the  integrity  of  the  part.  Hence  the  generaUy  recog- 
nized opinion  that  soft  tumors  are  most  malignant.  Fibrosarcoma  ia 
simply  a  form  of  sarcoma  in  which  the  intercellular  tisane  is  pres- 
ent in  large  quantities. 

The  statement  that  fibromyomata  undergo  sarcomatous  degenera- 
tion has  been  tlisputed,  yet  there  is  little  reason  to  doubt  it.     J.  W. 
WiUiams  lays  stress  upon  the  lack  of  microHt'opical  evidence  of  the 
degeneration  of  fibromatous  tissue  into  saroomata.     He  shows  that 
while  von  Kahlden,  Heger,  Leopold,  Kunert,  Schroeder,  and  others 
all  maintain  that  such  a  change  does  occur,  ujjon  close  Hcrutiny  their 
illustrative  cases  do  not  fully  support  their  iissertions.     Too  often  the 
'  *  of  such  a  change  has  been  made  on  clinical  or  macro8coi>i- 
while  the  decisive  microscopical  examination  has  l)een 
•p«ard  to  the  sarcomatous  degeneration  of  the  myo- 
"vomata,  "^'illiams  has  exhaustively  descril>ed 
'^onclu.sive.     Ho  demonstrates  the  trauHi- 
coma  cells,    denominating  the  growth 
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This  possibility  is  of  great  imijortance  clinicallv.  In  cases  of 
fibromyomata  recurring  after  removal,  the  possibilitj'  of  malignant 
transformatioii  sLoxild  be  borne  in  mind. 

Adeuoaarcomata  have  been  reported.  In  many  of  the  so-called 
"grape-like"  flarcomata  the  presence  of  glandular  tissue  has  been 
descril)ed,  but  these  cases  are  not  free  from  the  inference  that  tlii« 
tissue  is  but  the  remains  of  normal  glands  included  in  the  sareomatooa 
growth.  The  same  explanation  may  be  applied  to  sarcomata  of  tie 
body,  in  which  glandular  structure  is  recognized. 

Symptoms. 

The  symptoms  of  the  two  forms  diflfer.  In  the  diffuse  variety  the? 
clearly  resemble  those  of  ca,rcinoma — hemorrhage,  at  first  intermit- 
tent, then  almost  continuous ;  serous  discharge  becoming  sanioos,  and 
after  ulceration,  fetid;  and  enlargement  of  the  uterus.  There  U no 
distinct  tumor  to  be  felt,  but  there  is  a  general  enlargement  of  tli« 
uterus,  and  the  growth  may  he  seen  presenting  itself  through  tlie  oa 
uteri.  Pain  is  -variable,  but  often  most  severe.  It  is  not,  acvording 
to  some  writers,  due  to  the  expulsive  efforts  of  the  uterus,  to  which 
it  has  Iwen  credited,  as  much  as  to  "some  morbid  changes  in  ih© 
terminal  nerve  filaments."  Its  severity  depends  somewhat  on  liie 
depth  the  sarcomatous  infiltration  has  penetrated.  It  is  of  a  borini;, 
lancinatiug  character.  In  the  later  stages  the  hemorrhage  is  more 
profuse,  the  discharge  more  offensive  and  contains  sloughs  or  shreds 
of  tissue,  and  if  in  addition  to  these  symptoms  we  fijid  loss  of  stTen^ih, 
antoiuia,  aad  cachexia,  the  diagnosis  is  easily  made.  On  physiciil 
examiuatiou  the  cervix  is  patulous.  The  finger  will  detect  in  lie 
cavity  of  the  uterus  a  spongy  mass,  friable,  bleeding  easily,  springing 
from  fi  portion  of  the  wall  of  the  uterus. 

Fihrn,sitr<oma. — At  first  there  is  no  difference  between  tlie  avrnp- 
toms  of  a  til>romyoma  and  those  of  a  fibrosarcoma.  In  both  there  is 
the  homonhage  producing  either  menorrhagia  or  metrorrhagia, and 
a  watory  non-offensive  discharge.  Some  pain  is  usually  present,  the 
funnunt  depending  on  the  uterine  contractions  excited  by  the  presence 
of  tlie  tnruor.  The  fact  tliat  a  fibromyoma,  which  is  known  to  exist 
iu  a  ]>iitieut  and  which  slinuld  dimiuish  after  the  climacteric  or  give 
no  trouble,  suddeuly  begins  to  grow  and  protluco  symptoms  »'i^l 
awaken  suspicion  that  the  tumor  is  undergoing  sarcomatous  degfn- 
eration.  Later  on  ulceration  occurs ;  the  bleeding  becomes  continu- 
ous and  more  excesnive ;  the  discliarge  more  profuse,  sanious,  then 
fetid,  containing  shreds  of  broken-down  tissue.  The  pain  resembles 
labor  pain,  is  paroxysmal  in  character,  and  increases  in  severit' 
The  uterus  i^  much  increased  in  size  and  may  be  displaced. 
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cervical  canal  is  dilated  and  patolous,  and  the  tumor  may  present 
itself  at  the  oa  or  may  be  expelled  into  the  vagina.  The  finger  will 
detect  a  friable,  bleeding  tumor,  from  which  pieces  can  be  removed 
with  little  pressure.  Sometimes  the  mucoua  membrane  may  be  found 
smooth,  but  at  one  point  there  will  be  found  a  tumor  in  the  wall, 
which  haa  become  ulcerated  and  from  which  the  discharge  comes; 
or  again,  very  rarely  numerous  sarcomatouB  nodules  may  be  felt. 
The  cachexia  becomes  progressive  with  the  disease,  and  death  from 
marasmus,  peritonitis,  sepsis,  ileus,  or  uriemia  ensues.  Metastasis 
is  more  common  in  this  form  than  in  the  diffuse  variety. 

Diagnosis. 

The  diagnosis  of  sarcoma  of  the  uterus  can  be  positively  made 
only  by  the  use  of  the  microscope.  Pieces  of  the  tissue  for  examina- 
tion should  be  removed  deeply  with  the  curette.  The  raind  growth 
of  a  long-standing  fibromyoma  at  or  about  the  menopause,  with  rapid 
aniemia  and  deterioration  of  health,  is  indicative  of  malignancy. 
When  the  growth  is  soft,  friable,  and  can  be  readily  penetrated  by 
the  examining  finger,  the  tliagnosis  can  be  made,  with  one  excep- 
tion— that  is,  of  a  sloughing  fibroid.  In  this  latter  condition  a  micro- 
scopical examination  would  be  of  valuable  assistance  iu  solving  the 
doubt.  In  the  diffuse  sarcoma  the  diagnosis  is  very  diflicult.  We 
have  to  rely  almost  entirely  on  the  microacoiie,  along  with  the  clinical 
history.  The  diflferentiation  between  this  form  and  diffuse  adenoma 
of  the  uterine  walls  iu  the  early  stage  is  extremely  difficult.  The 
latter  generally  occurs  l)efore  the  menopause ;  the  uterus  is  not  en- 
larged, the  growths  are  superficial,  never  involving  the  deeper  uterine 
structures,  nor  is  there  the  rapid  deterioration  of  health. 

pBOGNOSIS. 

This  is  usually  unfavorable,  unless  the  disease  is  discovered  suffi- 
ciently early  to  permit  complete  removal.  The  disease  recurs  most 
quickly  in  young  patients,  and  is  said  to  have  a  more  rapid  courae 
in  them.  Compared  with  cancer  the  prognosis  after  hysterectomy  is 
better,  as  its  extension  and  lymphatic  invasion  are  slower.  The  dura- 
tion of  the  disease  ia  from  four  months  to  six  years,  the  average  being 
about  two  years. 

Hialignant  Adenoma. 

Malignant  adenoma  has  usually  been  consiclered  a  distinct  form  of 
tumor,  but  upon  closer  study  of  the  cliniciil  and  microscopical  evi- 
lencea  it  is  plain  that  this  growth  is  but  au  early  stage  of  glandular 
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To  differentiate  between  a  benign  and  malignaDt  adenoma  is  not 
easy.  TL©  benign  form  conaiats  microacopically  of  uewly  formed 
alveoli  lined  by  a  single  layer  of  cylindrical  cells.  Tlie  malignant 
variety  shows  these  cells  greatly  increaaedj  ultimately  producing  solid 
tubes  of  epithelial  cells.  "  In  malignant  adenoma  the  proliferation 
of  the  gland  cells  is  atypical;  furnished  with  a  single  layer  of  cylin- 
drical epithelial  cells,  they  are  folded  upon  themselves  and  rolled  up 
into  glomeruli ;  the  tibrims  sulistratum  has  almc^t  disappeared  and 
the  glands  touch  each  other  at  raany  points ;  and  there  is  no  bound- 
ary between  the  glands  and  the  uterine  tissue"  (Pozzi).  A  truer 
description  of  beginning  cancer  could  hardly  be  written. 

That  benign  adenoma  or  so-called  glandular  endometritis  may 
degenerate  into  a  malignant  adenoma  or  cancer  undoubtedly  is  true, 
but  it  does  not  follow  that  all  glandular  cancers  are  preceded  by  & 
stage  of  benign  glandular  increane. 

Deciduoma  Mall^num. 

The  most  malignant  of  uterine  neoplasms  is  the  soncalled  de- 
ciduoma malignum.  It  has  been  described  under  various  names  aa 
syncytial  carcinoma,  sarcoma  decidut:«?ellulare,  chorioepithelioma, 
serotinal  tumor,  and  the  one  HUggeated  by  Sanger  and  most  com- 
monly used,  deciduoma  malignum.  These  various  names  indicate 
the  imeertainty  entertained  as  to  its  proper  pathological  j>08itioD- 
"WHiile  some  writers  incline  to  the  opinion  that  it  is  a  modified 
cancer  or  sarcoma,  yet  the  majority  consider  it  a  distinct  form  of 
neoplasm.  As  will  be  further  seen  it  is  essentially  ant  epitheliikl 
growth,  of  which  the  cliaracteristic  structure  is  a  large,  irregularlv 
shaped  polynuclear  cell.  The  resemblance  to  sarcoma  consists  in 
the  cellular  tissue  surrounding  these  masses. 

Etiology. 

Very  little  is  known  of  the  cause  of  this  neoplasm.  Apparently 
nothing  in  the  family  history  or  the  previous  condition  of  health  bears 
any  rolation  to  it.  It  has  never  been  known  to  occur  except  durijig 
prcgmiuL'v  or  immediatelj'  following  abortion  or  cliildbirth.  It  oocurt 
in  t'uin])iirativply  young  women,  the  average  age  in  twenty-six 
lipiiig  2v3.7  years.  According  to  Williams  in  forty-five  per  c 
tlio  rases  collected  by  him  the  disease  developed  subaeo 
hydatidiform  m<ile,  a  fjict  strongly  suggestive  of  some  « 
relation  between  these  two  affections. 
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Pathological  Anatomi, 

The  growth  originates  in  the  placenta,  or  at  its  site.  li  is  usually 
Bomewhat  circumscribed  and  embedded  in  the  uterine  wall,  a  fact 
which  aida  in  differentiating  it  from  retained  placenta,  or  debris,  or 
blood  clots,  but  it  may  become  diffuse  and  rapidly  involve  the  fundus, 
in  some  instances  extending  down  to  the  os  internum.  The  growth  is 
dark  in  color,  contains  many  blood  clots,  some  partly  organized,  and 
is  of  soft  consistence,  having  a  pul^iy  feeling  like  [jlacental  tissue, 
and  somewhat  resembling  a  villous  cancer  of  the  endometrium. 
Ulceration  and  necrosis  ensue  early,  giving  rise  to  frequent  alarming 
bemorrhages  and  a  profute  fetid  discharge.  The  growth  extends  into 
the  muscular  tissue,  and  the  uterine  wall  becomes  soft  and  easily  per- 
forated. 

Mkroscopicalli/  the  growth  consists  of  a  great  variety  of  cells. 
Round,  epithelial,  ami  giant  cells  are  all  found  upon  examination. 
The  characteristic  giant  cell  is  composed  of  a  maaa  of  homogeneous 
protoplasm,  apparently  without  any  limiting  cell  wall,  containing 
from  two  to  fiftt^en,  or  even  more,  irregularly  sliaped  nuclei.  Wil- 
liams believes  these  giant  cells  tu  bo  simply  cross  sections  of  masses 
of  syncytial  jjrotoidaam  containing  free  nuclei.  The  other  cells  are 
red  and  white  corpuscles,  round  and  spindle  connective-tissue  cells, 
and  mononuclear  decidual  cells,  all  lying  in  a  mesh  work  of  fibrin. 
The  last-mentioned  cells  constitute  a  factor  in  the  development  of 
the  tumor,  but  for  the  purpose  of  microscoi>ical  diagnosis  the  giant 
cell  must  be  found.  These  tumors  are  very  vascular,  the  blood 
being  found  in  irregular  spaces  or  channels,  while  blood-vesaelw  are 
wanting  in  the  intervening  tissues.  The  tumor  cells  compoHo  the 
walls  of  these  spaces,  and  metastases  by  tlie  blofjd-vessels  occur  be- 
cause of  this  peculiarity  of  structure.  The  frerjuent  and  copious 
hemorrhages  are  due  to  extension  of  the  ulcerative  process  through 
the  walls  of  these  blood  spaces. 

There  seems  to  be  no  doubt  that  the  ])oint  *»f  origin  of  theHe 
tumors  is  in  the  epithelial  cells  covering  the  cliorinnic  villi.  Tu  this 
connection  Marchand,  in  aeomprehensive  review  of  the  subject,  gives 
his  conclusions,  some  of  which  have  met  with  general  uccei»tttnce, 
and  may  be  quoted:  (1)  "The  forioatiou  of  nietaKtuses  ftrcurs  almost 
invariably  by  way  of  the  blood-vessels;  (2)  the  cfjiiuective  tissue  of 
the  chorion  ia  not  known  to  participate  in  the  development  of  the 
tumor;  (3)  all  the  tui  j  ei)itheliu],  the  tisHues  combining  in 

■eir  formation  b^  icytinm,  ?.< .,  tlio  ut»^iiuo  epithelial 

nf  t^'»^  '^f  the  so-called  cellular  layer 
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(layer  of  Laoghans),  i.e.,  the  ectoderiual  epithelium  of  the  chorion 
(these  two  orders  of  elements  form  a  normiil  constituent  of  the  aero 
tiBa) ;  (4)  hy datid-raole  pregnancy  favors  the  occurrence  of  malignant 
Deoplasms,  iuasmuch  as  the  epithelial  elements  penetrate  the  serotiiia 
more  deeply  than  in  normal  pregnancy;  (5)  the  decidaal  cella, 
properly  so-called,  do  not  participate  in  the  formation  of  the  malig- 
nant neoplasms,  or  only  in  a  very  small  degree  at  the  ijrimary  site 
of  origin;  (6)  the  elements  of  the  cellular  layer  (of  the  ectoderm) 
most  frequently  occur  as  polyhedral  clear  cells  containing  glycogen, 
they  multiply  by  direct  division  of  the  nuclei,  they  vary  in  size, 
but  are  usually  smaller  than  those  of  the  syncytium/' 

Exievsion, 

Rapidly  fatal  as  the  disease  is,  in  two-thirds  of  the  cases  exteo* 
sion  to  the  cervix,  vagina,  broatl  ligaments,  and  other  adjacent  tissue 
occurs,  or  distant  metastases  are  found  in  the  lungs,  kidneys,  liver, 
stomach,  spleen,  brain,  and  intestines  or  other  organs.  J.  TVTiit- 
ridge  Williams  reports  a  case  of  metastasis  to  the  vulva  within  two 
weeks  after  delivery. 

In  suspicious  cases  it  should  be  borne  in  mind  that  repeated 
curettage  to  relieve  the  symptoms  hastens  the  occurrence  of  metaa- 
tasea. 

Symptoms. 

Hemorrhage,  following  abortion  or  labor,  is  the  Brst  symptom, 
"While  at  first  intermittent  and  scanty  it  soon  becomes  more  pro- 
fuse, despite  such  measures  for  relief  as  curetting  or  tamponment. 
Cases  are  reported  in  which  hemorrhage  was  absent  until  after  the 
appearance  of  metastases,  but  this  is  extremely  rare.  The  hemor- 
rhage is  followed  by  a  brownish,  watery  discharge,  containing  masses 
of  the  growth,  and  of  a  decidedly  offensive  character.  Th©  charac- 
teristic cachexia  of  malignancy  and  anorexia  and  anaemia,  deijend- 
eut  upon  the  amount  of  hemorrhage,  soon  appear  with  elevation  of 
temperature  and  marked  emaciation.  Upon  examination  the  os  is 
found  to  Ije  soft  and  usually  open,  and  the  uterus  is  enlarged,  soft, 
and  spongy.  It  will  bo  observed  upon  jiassiug  the  finger  into  the 
uterine  cavity  that  the  uterine  wall  is  extremely  friable,  the  finger 
Buiking  deep  into  the  muscular  tissue  upon  the  slightest  presso 
and  portions  of  the  growth  may  be  thus  removed.  Further  ex^ 
tiou  will  reveal  metastatic  nodules  in  the  vagina,  broad  '. 
tubes.  Hud  ovaries. 


I 
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DlAONOSIS. 

Usually  the  clinical  signs  are  sufficient  to  make  tLe  diagnosis. 
Altliongh  the  disease  is  rare  it  should  always  be  suspected  in  cases 
of  hemorrhage  foUowing  the  api>areutly  pomplete  expulsion  of  an  hy- 
datid mole. 

The  hemon-hage  and  later  the  sanguineous  fetid  discharge,  together 
witli  the  history  of  recent  pregnancy,  are  all  grounds  for  suspecting 
malignant  disease,  and  the  uterine  contents  should  be  microscopically 
eiamined.  Sinclair  concludes :  "  When  the  uterus  has  been  explored 
and  the  curette  used  once  for  all,  if  there  be  a  recurrence  of  hemor- 
rhage and  foul  discharge,  there  is  also  a  recurrence  of  a  malignant 
neoplasm. " 

PnoGNoaiB. 

If  left  to  itself  the  disease  rapidly  and  invariably  proves  fatal, 
death  usually  occurring  in  from  three  to  six  months  from  exhaustion. 
Some  cases  are  reported  as  lasting  as  long  as  ten  months,  but  they 
are  of  infrequent  occurrence.  For  a  malignant  disease  the  prognosis 
appears  to  be  singularly  favorable,  provided  proper  surgical  treat- 
ment be  instituted  early  enough. 

Treatment  of  Malignant  Biseases  of  tlie  Uterus. 

The  treatment  varies  with  the  conditions  that  are  found — radical 
when  the  neoplasm  is  limited  to  the  uterus  and  can  be  entirely 
removed,  and  palliative  when  the  disease  has  passed  beyond  the  uterus 
and  invaded  the  surrounding  structures,  which  makes  complete  re- 
moval impossible.  In  this  condition  the  indications  are  to  relieve 
the  many  comidications  that  have  been  seen  to  follow  the  course  i.4 
this  disease. 

Palliative  Treatment. 


This  should  be  directed  to  the  jirolougation  oi  life  and  the  relief 
of  suffering. 

The  general  treatment  consists  in  building  up  and  sustaining  the 
system  by  suitable  food  in  sufficient  tiuuntity  to  insure  the  regenera- 
tion of  tissue  and  strength.  Auitiuil  ftiods  largely  tt*nd  to  this  effect. 
Alcohol,  which  retardn  waste-tissue  elimiuatiou,  is  mutraiudicated, 
•vnd  according  to  some  writers  h;is  a  predisposing  influence  in  the 

Lotion  of  cancer.     Thu  1x>uh1s  should  be  kejjt  regular,  but  not 
The  kidneys  should  l)o  watched  and  the  reual  secretion 
^iuretics  if  indications  arise.     The  liver  should  be 


to^oitoMrtm 


Bniflnal,  and  tlie  skin 
frietioii  aftenrardB,  or  by 


<  eoaiRil  or  care  of  cancer  has 
>  ci  carefnl  observers.  Vari- 
es piolession  as  specif, 
and  found  wanting.  At 
by  Clar,  of  Manchester, 
■ad  ladiBiwd  bj  <i&bb^  warn  m  pmwlM  remedj  in  the  treatment  of 
eameer,  bat  bas  bwa  io^Bi  to  badbmiJ  of  anr  effect,  except  Qpsetting 
Ibe  patieaft's  digjrwtii»  Tha  ■■■■  ■*■"■■!;"  craze  had  an  extensive  run 
aboat  twoAj  jean  agtv  bai  Ae  ifaag  vaa  foand  to  be  of  little  valae 
except  in  fldmiilatiQKAeaiiiMiiteaBd^estioa.  Then  chalk,  used  as 
firat  prepared  froaa  rabTmnd  ojater  abeDs,  given  in  doses  of  twenty 
grains  tbree  times  a  daj,  vaa  laigrij  emploved.  Arsenic  lias  for  a  loDg 
time  been  nsed  in  caneeroos  ca9e&  It  is  an  alterative  and  good  tonic, 
bat  that  it  exerta  anj  specific  coratiTB  effect  on  the  growth  we  do  uot 
believe.  Lately  pvoktanin  or  metbvl  Une  baa  been  claimed  to  be  of 
value,  bat  we  have  failed  to  see  anv  beneficent  effect  from  its  internal 
nae.  It  in  given  in  doses  of  three  or  four  grains,  once  or  twice  a 
day.  Sfjmetimes  it  is  necessary  to  do  something  on  account  of  its 
moral  effect  for  these  onfortonate  patients.  Then  these  remedies  may 
be  ased,  more  for  that  purpose  than  with  the  expectation  of  aay 
bt-'uefiwut  results.  It  is  better  to  retjort  to  some  drugs  that  will  im- 
firove  the  appetite  and  digestion,  or  stimulate  the  excretory  or  secre- 
tory functions.  A  combination  that  I  frequently  employ  is  one  of 
bichlr>ride  of  mercury  and  Fowler's  solntion  of  arsenic,  witli  tinctaro 
of  citjchouii  bark  as  a  mefliom.  Opium  should  always  be  nsed  for 
tlio  rpliff  nf  pain,  wLieh  is  usually  such  a  prominent  symptom.  It 
should  lie  increased  in  <jUfiutity  as  the  necessity  for  it  arises.  A 
w<Jtii!Uj  who  has  only  a  limited  period  to  live  has  a  right  to  expect  her 
lift?  ((»  Jn»  mjulo  tin  cttmfortable  as  possiblej  and  it  is  the  essence  of 
(Tijilty  to  witiiliold  opium  from  auy  moral  or  ethical  ideas.  Opinni 
diK'H  not  hasten  the  end,  but  prolongs  life  by  the  rest  it  secures  to  the 
patient. 

We  should  never  inform  the  patient  of  the  nature  of  her  disease 
uidpHs  slm  [jersisteutly  demands  it,  for  it  is  cruel  to  deprive  a  v 
(if  nil  1ji»jjii  of  rt^covery  from  a  disease  that  may  last  several  y 

Ltn-td  Tnniitu'Dt. — In  inoperable  cases,  local  tre^itmer 
Hoiiio  oxtont  is  surgical,  is  of  great  value  for  the  i-elief  of 
tli<>  |irolc»tipitio]M>f  life.     Hemorrhage  and  the  exce 
rluiixe  ;irp  two  rompHcations  which  largely  aid  in 
li<'nltli  jind  ill  tho  production  of  discomfor 
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I  TREA': 

I     means  to  coDtroI  tbem  is  by  the  sharp  curette,  and  thft  best  instrument 

for  this  purx^ose  ia  the  spoon  curette  of  Simon.  Care  should  be  taken 
not  to  perforate  the  vaginal  walls  into  the  bladder  or  rectum,  which 
is  easily  done  when  the  walla  are  infiltrated.  As  much  of  the  diseased 
tissue  should  he  removed  as  possible,  and  the  action  of  the  curette 
supplemented  by  an  escharotic  or  the  cautery.  Chloride  of  zinc  is  a 
valualile  caustic  in  the  treatment  of  cancer  of  the  cervix.  It  should 
be  applied  in  the  following  manner :  After  as  much  of  the  growth  has 
been  removed  as  possible,  the  bleeding  is  to  be  checked  by  pres- 
sure, packing  with  gauze  the  bleeding  surface  or  cavity,  or  by  using 
gauze  saturated  in  a  five-per-cout.  solution  of  anti pyrin.  This  is 
usually  sufficient  to  control  the  hemorrhage,  but  if  not  so  the  i>acking 
should  remain  twenty-four  hours,  when  the  api)lication  of  the  chloride 
of  zinc  is  made.  It  is  apt)lied  by  soaking  pledgets  of  absorbent  cot- 
ton in  a  fifty-|)er-cent.  solution,  the  excess  of  tiuid  being  squeezed 
out,  and  the  pledgets  applied  to  the  surface  or  cavity.  It  should  be 
retained  in  place  by  tamixming  the  vagina  with  giiuzo  saturated  in  a 
bicarbonate  of  sodium  solution  to  protect  the  vaginal  walln  by  neutral- 
izing the  effect  of  any  of  the  caustic  which  might  escape.  This  pro- 
tection lun^'  also  lie  made  by  smearing  the  vaginal  whWh  with  an  oint- 
ment c>f  bicarbonate  of  sodium  and  vaseline.  The  ajiplicatitm  should 
be  removed  in  forty -eight  hours  and  vaginal  antiseptic  douches  given. 
Tlie  slough  caused  by  this  treatment  is  deep  and  follows  up  the  dis- 
eased tissue.  It  is  usually  separated  in  from  eight  to  ten  days.  The 
or>eration  ia  not  usually  painful,  and  if  done  rajiidly  local  anreRthet- 
ics  may  Ije  used.  Great  care  should  be  exercised  in  protecting  the 
vulva  and  vagina  from  tlie  caustic,  as  its  contact  there  would  entail 
useless  suffering.  Various  other  caustics  have  been  used,  as  nitric 
acid,  chromic  acid,  and  five-per-ceut.  alcoholic  solution  of  bromine; 
but  none  is  so  valuable  as  tlie  chloride  of  zinc.  The  proximity  of  tlie 
peritoneum,  bladder,  and  rectum  should  be  remembered  in  using  the 
curette  or  caTistics,  as  severe  hemorrhage  and  perforation  have  fol- 
lowed tbeir  employment. 

The  cautery  is  one  of  the  best  methods  of  dealing  with  inoperable 

caseH  of  cancer  of  the  uteruH.     It  is  a  great  favorite  with  the  Germans. 

Tlie  galvanic  is  the  best,  as  the  heat  can  be  more  ejisiJy  coutr<jlled. 

The  Piwpielin  cautery  is  a  very  valuable  inNtniment,  and  is  largely 

used  in  tbis  country.     The  vaginal  walls  Khould  be  jiroterted  against 

tlie  effect  of  the  beat;  a  narrow  shoe  born  is  useful  for  tbis  jnirjiose, 

^  occasional  injection  of  a  cold  antiseptic  solution  will  keep  the 

•e  down.     The  r;iutery  Hboiild  be  kept  at  a  dull-re<l  lieat, 

(\ture  controls  the  hemorrhage.     The  surface  should  be 

I  until  ail  oozing  lias  ceased,  aud  thou  the  cavity  ia 
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to  be  fjakcked  with  gauze.  It  ia  preferable  to  remove  as  much  of  the 
tissue  with  the  curette  as  possible  before  applying  the  cautery.  \S'hile 
the  slough  or  shreds  of  tissue  are  being  separated,  diwiufectant  douches 
four  or  five  times  a  day  should  be  used.  AH  the  cases  in  which  I  have 
used  this  treatment  have  been  followed  by  general  improvement  aa 
well  aa  amelioratiou  of  the  local  83*mi.)toma, 

Hypodermic  injections  of  chemical  substances  just  beneath  the 
infiltrated  parts  have  been  tried — bichloride  of  mercury,  salicylic-acid 
solutions,  and  more  recently  alcohol.  Schultz,  of  Budapest,  reiKtrts 
a  series  of  thirty  cases  treated  with  alcohol  iu  this  manner,  and 
claims  that  the  result  was  satisfactory,  but  it  is  very  painful  to  the 
patieut. 

The  application  of  protonuclein  to  the  ulcerated  surface  has  been 
made,  and  some  success  has  been  repoi-ted.  I  used  it  iu  uue  case  after 
curetting,  with  marked  local  improvement,  but  was  not  able  to  follow 
up  the  case.  Carbide  of  calcium  locally  has  lately  been  recommended 
by  Etheridge,  of  Chicago,  who  reports  gratifying  results. 

As  the  disease  advances,  tbe  objects  to  combat  are  the  hemorrha|:e 
and  the  foul  discharge.  Oue  saps  the  patient's  strength  and  produces 
ann^mia;  the  other  poisons  her  and  makes  her  an  object  of  distress 
and  disgust  to  herself  aud  those  around  her.  The  hemorrhage  may 
be  arrested  by  pressure  with  a  tampon  placed  against  the  bleeding 
surface ;  some  astringent,  as  tanniu  or  alum,  may  be  usetl,  or  a  five- 
per-cent.  solution  oi  antip^^rin  is  valuable.  The  styptic  effect  of  the 
salts  of  iron  may  be  tried  if  these  other  agents  faih  The  foul  dis- 
charge sh<iuld  l>6  combated  b.v  frequent  disinfectant  douches.  Creo 
Hn  is  oue  of  the  best;  carbolic  acid  is  useful,  and  permanganate  of 
potassium,  enough  to  give  the  water  a  dark-purple  color  (ten  grains 
to  the  ounce),  may  render  good  sei-vice.  Peroxide  of  hydrogen  has 
no  odor  aud  has  a  high  disiufectaut  power. 

Sometimes  an  alkaline  solution  is  soothing,  and  coi>ions  injections 
of  salt  and  water  are  useful.  The  application  of  iodoform  aud  char- 
coal, of  iodoform  and  tauuiu,  of  aristol,  and  suppositories  of  chlt^nd 
aud  tannin  are  very  useful  in  combating  hemorrhage,  x>ain,  and  odor. 
TliB  diHC":harge  frequently  produces  vulvitis  and  a  dermatitis  of  the 
tliighs  mid  groiu.  This  may  be  controlled  by  great  personal  cleanli- 
ness,  by  bathing  with  lead  water,  and  greasing  the  parts  with  borated 
vaseline. 

BaDICVL   TllEATSffiNT. 

The  on]  V'  treatment  for  Cimrer  of  the  uterus  that  holds  out  a  pros- 
pect oi  a  cure  is  thn  thorough  lenvoval  of  the  disease.  We  think  it 
tjje  dut>  of  tlie  i>ructitioner,  not  only  to  realize  this  fact  himself,  I'lit      J 
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to  impress  upou  Lis  patients  the  imjKntance  of  an  early  diagnosis  of 
cancer  of  the  uterus  and  the  necessity  of  consulting  a  conii>etcnt  phy- 
diciau  when  peculiar  or  unaccuatomed  uterine  symptoms  manifest 
themselves.  Eai>ecially  is  this  so  in  the  case  of  women  about  tho  meno- 
pause, when  irregular,  bloody,  or  serous  discharges  are  supposed  to 
be  natural.  Again,  xjatients  having  cervical  laceration  should  be 
watched  after  thirty  lears of  age,  and  iu  case  of  family  predisposition 
to  cancer  the  laceration  should  be  repaired,  even  though  the  patho- 
logical condition  of  the  cervix  is  slight.  I  believe  that  iu  all  cases  of 
laceration  when  the  cervical  lips  are  thickened  and  infiltrated,  asso- 
ciated with  cervical  endometritis,  depletion  and  repair  should  be 
practised.  Shouhl  this  method  Ije  generally  adopted,  a  great  many 
cases  of  cancer  of  the  uterus  would  l>e  avoided  or  would  l>e  seen  in  the 
incipiency  of  the  disease,  and  failure  to  cure  by  hysterectomy  would 
be  rare  compared  to  what  the  results  are  now.  "When  careful  exami- 
nation shows  that  the  disease  is  not  limited  to  the  cervix  or  uterus, 
but  has  involved  the  parauterine  tissues  (vagina,  broad  ligaments, 
pelvic  cellular  tissue,  bladder,  or  rectum),  so  that  complete  removal 
is  impossible,  hysterectomy  is  coutraindicated;  ami  the  interest  of 
the  patient  is  liest  subserved  by  palliative  measures. 

The  radical  treatment  of  cancer  oi  tlio  cen^ix  ia  either  amputation 
of  the  cervix  or  hysterectomy.  The  latter,  in  my  opinion,  is  always 
to  lie  preferred,  because  it  is  uuqueHtionablj'  the  more  thorough ,  and 
because  we  can  never  tell  when  the  disease  has  extended  to  tho  body. 
A  compariHon  of  the  immediate  and  remote  results  of  the  two  meth- 
ods ia  interesting,  and  we  are  impressed  with  tlie  favoralile  sta,tis- 
tics  furnished  by  the  advocates  of  the  diflfereut  methods.  1  do  not 
believe  these  statistics  would  be  so  close  if  the  comparison  was  made 
of  cases  of  similar  pathological  conditions.  Evidently  supravagi- 
nal amputation  of  the  cervix  would  1>6  justifiable  only  wlieu  the  dis- 
ease is  limited  to  the  cervix;  therefore  it  is  necessarily  done  at  an 
earlier  period  tlian  that  at  which  hvHterectoraifS  are  frequpiitl\'  jier- 
formed— which  is  often,  indeed,  when  the  cervix  is  completely  de- 
stroyed by  the  growth,  and  there  is  much  greater  risk  of  lymphatic 
involvement.  The  only  way  tt)  tent  the  comparative  value  of  the  two 
operations  would  l^e  to  take  a  number  of  cases  of  like  pathological 
conditions  antl  subject  them  to  tho  test. 

Among  tho  prominent  ndvrK'ates  of  amputation  of  the  cervix  are 
Schroeder,  Winter,  Yerueuil,  Skene,  and  Byrne.  The  remote  results 
they  publish  of  this  method  of  treatment  are  remarkable.  Winter 
claims  a  death  rate  of  G.5  i>er  cent,  from  the  operation;  38  per  cent, 
remained  cured  after  two  years,  and  2G.5  per  cent,  after  five  years. 
J.  Byrne,  of  Brooklyn,  recently  publifihed  the  results  of  81  cases 
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treated  by  removal  witli  tke  galvanocaiiterj.  There  had  Ijeen  no  recur- 
rence after  seventeen  years  in  1  case,  after  thirteen  years  in  another, 
eleven  years  in  2,  seven  years  iu  6,  five  yearn  iu  8,  four  years  in  6,  and 
alter  three  years  iu  11  cases.  In  contrast  to  these  statistics,  Martin's 
experience  should  be  quoted :  Out  of  twenty -eight  cases  treated  by 
supravaginal  amputation,  only  two  remained  without  recurrence. 

The  method  of  high  amputatiou  by  excision  waa  introduce<l  by 
Schroetler  in  1878.  The  technique  as  followed  by  him  is  briefly  as 
follows :  The  vagina  and  cervix  are  cleansed  by  scrubbing  with  soap, 
followed  by  antiseptic  douches.  The  cervix  is  grasped  with  a  pair  of 
strong  volsellum  forceps,  and  drawn  down  as  far  as  possible;  two 
ligatures  are  passed  through  and  above  each  lateral  cul-de-sac,  to 
embrace  the  uterine  artery,  and  tied.  A  transverse  incision  is  made 
through  the  anterior  cervicovaginal  juncture  as  far  as  possible  above 
the  diseased  i)art,  and  the  bladder  is  separated  with  the  finger  or 
scalpel  handle  as  high  as  the  internal  os.  The  forceps  is  then  ele- 
vated to  exijose  the  posterior  cul-de-sac,  and  a  similar  incision  ii 
made  through  the  vaginal  wall  to  the  peritoneum.  This  is  stripped 
off  in  a  similar  manner  to  the  bladder,  the  two  incisions  are  then 
joined,  and  the  cervix  is  excised  in  a  wedge-shaped  piece  with  knife 
or  scissors.  The  peritoneum  is  likeU'  to  be  opened  if  gi'eat  care  is 
not  observed,  and  if  so  it  should  be  closed  at  once  with  catgut  sutures. 
Sutures  are  then  passed  through  the  anterior  and  posterior  vaginal 
widls  on  each  siile,  embracing  the  pai-ts  deeply,  eomiug  out  in  the 
cervical  canal.  They  should  be  tied  so  as  to  compress  all  bleeding 
and  cover  the  stump  with  vaginal  mucous  mem]>rane.  Primary  union 
may  be  secured  by  this  method.  The  vagina  is  thoroughly  cleansed 
and  packed  with  iodoform  gauze,  which  is  removed  iu  twentj'-four  or 
foi-ty -eight  houra,  nud  daily  antiseptic  douches  are  given.  The 
stitches,  if  not  catgut,  may  be  removed  in  ten  days  and  the  patient 
may  h^  allowed  to  leave  her  bed. 

High  amputation  of  the  cervix  by  the  galvanocautery  may  also  be 
performed,  Byrne  and  Skene,  of  Brooklyn,  still  warmly  advocate 
this  method.  The  former  has  perfected  tlie  o[)eration,  and  his  re- 
mote results,  which  have  already  been  rcfeiTcd  to,  are  remarkable. 
iVi'ter  exposing  the  cer\dx  with  the  perineal  retractor  the  cervix  is 
grasped  and  drawn  down  with  a  pair  of  volsellum  forceps.  By  alter- 
nating tractiou  ui)wards  and  downwards,  the  proper  point  to  be*"" 
tlie  circular  incision  may  be  obtained  so  tis  to  avoid  injury 
bladtler,  or  opening  tlie  peritoneal  cavity  {in  Douglas*  en 
Though,  if  the  retrouterine  tissues  l>e  involved,  the  oijeral 
not  bo  abandoned  for  fear  of  injury  to  the  peritoneum,  ft 
of  such  an  injury  are  said  to  be  attended  with  little  danj 
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fiyrne  advises  in  the  latter  case  to  make  the  incisioa  a  little  an- 
terior to  the  diseased  structure,  and  to  let  tlie  removal  of  this  part 
be  the  final  procedure.  A  slightly  curved  caiit«ry  electrode  knife  is 
Applied  cold  to  the  point  of  election,  the  circuit  is  then  closed,  and 
with  a  dull  heat  a  circidar  incision  ia  made  round  the  cervix.  After 
burning  to  the  depth  of  a  quarter  of  an  inch,  it  will  be  seen  that  the 
uterus  can  be  drawn  farther  down  and  by  pushing  the  knife  upwards 
the  required  depth  may  be  obtained.  In  any  case  retpiiring  ami>uta- 
tion  above  the  internal  oa  the  cervix  should  be  removed  first  and  a 
pair  of  diverging  volsellum  forceps  introduced  into  the  canal;  the 
uterus  is  then  pulled  down  and  a  higher  amputation  proceeded  with 
in  the  same  manner  as  before.  The  cup-shaped  cavity  should  be 
tamponed  with  iodoform  gauze,  which  is  allowed  to  remain  forty- 
eight  hours-  The  after-treatment  consists  in  the  daily  use  of  anti- 
septic douches.  This  operation  may  also  be  performed  equally  well 
with  the  curved  knife  of  the  Paquelin  cautery. 

Hysterectomy. 

It  ia  conceded  by  the  vast  majority  of  gynecologists  that  the  treat- 
ment of  sarcoma  or  carcinoma  of  the  uterus,  wherever  situated,  before 
infiltration  of  the  adjoining  tissue  or  lymphatic  involvement  has  taken 
place,  cousists  in  complete  and  thorough  removal  of  the  organ,  either 
through  the  vagina  or  by  the  alKloraiual  incision.  The  operation  of 
election,  by  the  majority  of  operators,  is  by  the  vaginal  method,  l)e- 
cauee  of  its  simplicity,  the  shorter  time  required  for  its  performance, 
and  the  more  comfortable  and  rajiid  convalescence,  but,  altovo  all,  for 
its  lower  mortality.  Before  operating,  careful  examination  should  be 
made  to  ascertain  if  the  uterus  is  movable  and  that  the  parauterine 
tissues  are  not  involved.  For  this  ijurpoao  bimanual  ]ialpation  and 
downward  traction  of  the  uterus  witli  fiirc-eps  are  indispensable. 
Shouhl  the  examination  show  the  uterus  iixed,  or  little  movable,  and 
bimanual  palpation  disclose  swelling  or  induration  (unless  known  to 
be  inflammatory  in  origin)  around  the  uterus,  with  invasion  of  the 
vaginal  waLLs,  the  operation  is  contraindicated.  The  writer  is  aware 
in  making  this  statement  that  it  is  opposed  to  the  views  and  ]>ractice 
of  many  i>romineut  operators,  wlio  often  remove  the  uterus  and  por- 
tions of  the  adjacent  diseased  tissues  >vith  recovery  of  the  patient 
from  the  operation,  but  hia  experience  has  been  tJiatnnder  these  con- 
ditions an  early  recurrence  of  the  dis<^a8e  has  invariably  followed. 

The  operation  of  palliative  hysterectomy  should  have  no  place  in 
gynecology,  for  it  is  an  abuse  of  scientific  language,  since  it  is  an 
operation  that  freciuently  kills  the  patient  and  is  far  less  palliative  than 
.  Tiretting  and  cauterization.     The  immediate  results  of  the  operations 
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reported  in  the  last  few  years,  in  the  hands  of  competent  surgeons, 
are  aa  good  as  we  could  desire.     Its  mortality  varies  from  two  to  eight 
per  cent.     The  latest  statistics  I  have  examined  give  a  correct  mortal- 
ity of  about  five  per  cent.     The  remote  results  are  not  so  good,  bd 
they  are  far  better  than  those  quoted  ten  years  ago.     The  statistics 
of  the  beat  operators  show  freedom  from  disease  two  or  more  yews 
after  vaginal  hysterectomy  in  about  forty  to  sixty  per  cent,  of  all 
cases.     The  recurrence  of  cancer  of  the  uterus  after  hysterectomy  is 
less  frequent  than  after  its  removal  from  other  parts  of  thebodv; 
even  in  cancer  of  the  breast,  when  the  diagnosis  is  usually  made  ear- 
lier on  account  of  its  exposed  posiuon,  recurrence  more  frequently 
follows  operation,  even  when  the  6ubcla\ian  and  axillary  glands  have 
been  removed.     The   modes   of  recurrence  after  operation  are  by 
metastases,  by  lymphatic  recurrence,  and  by  local  recurrence.    Thfi 
latter  is  fjtr  the  most  frequent  form,  hence  the  importance  of  erteod- 
ing  the  incision  as  far  aa  possible  beyond  the  diseased  tissues. 

The  apace  allotted  will  not  permit  a  description  of  the  number  of, 
technically,  more  or  lesH  diflf^rent  methods  of  vaginal  hysterectomy, 
that  have  been  introduced  and  practised.     The  following  method  La 
the  one  I  usuaDy  follow,  and  it  is  also  practised  by  a  large  number  of 
operators :  Several  days  preceding  the  oi>eration  antiseptic  douches 
are  given ;  the  morning  of  the  operation  the  bowels  are  thoronglily 
moved;   the  bladder   should  be  emptied   at   the  beginning  of  the 
operation.     The  patient  is  placed  in  the  dorsosacral  position  and  the 
periu(?um  is  depressed  by  a  speculum.     The  cervix  is  thoroughly  cn- 
retted,  then  charred  by  a  Paquelin  cautery ;  a  piece  of  gauze  is  intro- 
duced into  the  canal,  and  the  lips  of  the  os  are  sewed  closely  over  it 
The  vagina  is  then  cleansed  again ;  lateral  retractors  being  introdnced, 
the  cervix  is  grasi^ed  with  a  pair  of  volsellum  forceps  and  dragged 
downward.^.     A  free  incision  with  scissors  is  made  completely  around 
the  cervix,  aa  far  as  i»ssible  from  the  disease.     The  loose  vaginal 
tii^snes  round  the  cervix  are  stripped  back  with  the  fingers  or  handle 
of  the  scalpel,  kf'oping  close  to  the  uterus.     This  will  allow  theuterufl 
to  bo  drawn  much  farther  down  and  lessen  the  danger  of  injury  to  the 
bladder  and  ureters.     The  bladder  is  then  separated  from  the  uterofl 
by  means  of  the  fingers  or  closed  blunt  scissors  until  the  nterovesical 
fold  of  the  peritoneum  is  reached  and  opened.     This  opening  is  easily 
enlarged  by  introducing  the  two  index  fingers  and  tearing  laterally  io 
the  region  of  the  broad  ligaments.     The  same  method  is  adopted 
posterior]  A-  until  the   peritoneum  of  Dougla-s'  cul-de-sao  is  broken 
through  and  the  opening  enlarged.     The  hemorrhage  from  the  vaginal 
incision  is  rarely  sufficient  to  re<piire  special  h^mostasis,  but  if  pre- 
feiTed  it  can  be  controlled  by  catgut  ligatures,  as  can  aIho  tha  perito- 
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neuni  anteriorl.v  and  posteriorly  be  stitched  to  its  respective  vaginal 
ed^e.  This,  however,  I  rarely  do,  as  the  oozidk  ceases  spontane- 
ously when  the  uterine  arteries  are  clamped. 

When  Douglas'  cul-de-sac  is  oj>eDed,  a  large  gauze  sponge  with  a 
8triu|<  attached  (for  the  purpose  of  removal]  is  introduced  to  protect 
the  pelvic  \'iscera  and  absorb  the  blood.  The  index  finger  of  the  left 
hand  is  introduced  for  the  purpose  of  di*awing  down  the  ligament 
and  guiding  a  pair  of  strong  forceps,  with  long  jaws,  which  are  made 
to  grasp  the  uterine  artery  and  a  portion  of  the  ligament  close  to  the 
uterus.  The  same  is  repeated  on  the  opposite  side,  when  a  single  in- 
cision with  the  scissors  severs  the  arteries  and  a  portion  of  the  liga- 
ments they  enclose.  The  uterus  can  now  be  drawn  farther  down,  and 
ifl  held  only  by  the  remaining  portion  of  the  broad  ligaments.  These 
in  turn  are  clamped  and  the  uterus  is  removed  by  a  few  strokes  of  the 
scissors.  The  application  of  the  forceps  to  the  broad  ligament  may 
be  facilitated  by  auieverfmg  or  retrovcriing  the  uterus  and  drawing  the 
fundus  through  either  ttpening.  Should  the  ovaries  not  be  included 
with  the  broad  ligaments  they  may  lie  left,  or  secured  by  separate  for- 
ceps. Sufficient  tissue  should  be  left  on  the  distal  side  of  the  forceps 
to  prevent  slipping,  for  fatal  hemoirhage  has  followed  the  want  of 
this  precaution.  To  preveut  slipping  of  the  locks  of  the  forceps 
handles,  they  should  l>e  securely  tied  together.  The  completeoess  of 
the  haemostasis  should  b©  iwcertained,  when  the  gauze  sponge  is  re- 
moved, and  the  force{is  handles  on  each  wide  are  enveloped  in  a  jtiece 
of  gauze.  A  strip  of  iodoform  gauze  is  then  passed  beyond  the  point 
of  the  last  i»air  *>(  forceps  intrrjduced,  and  Donglas'  cul-de-sac  is 
gently  packed,  the  vagina  tiiniponed  with  gauzo,  and  the  vulva  closed 
with  a  pad  held  in  place  with  a  T-baudage,  Tim  after-treatment  is 
simple.  The  forceps  are  removed  in  forty-eight  hoiirs.  The  vaginal 
tampon  is  left  in  place  for  four  days.  The  strip  which  acts  as  a  drain 
is  removed  in  five  or  six  days,  when  the  peritoneal  wound  is  well 
closed  by  exudation.  The  bowels  are  moved  on  the  third  day  and 
vaginal  douches  are  carefully  given  after  the  sixth  day. 

The  ojjeration  of  vaginal  hysterectomy  by  ligature  instead  of  the 

forceps  is  commonly  known  as  Martin's  method  or  some  modification 

of  it.     It  may  l>e  descriljed  briefly  aa  follows :  The  cervix  having  been 

exposed  is  drawn  sharply  forwards  and  a  transverse  incision  is  made 

the  posterior  cul-de-sac.     The  i)erit<iueum    is  stitched  to  the 

d  membrane.     The  index  finger  of  the  left  hand  is  introduced 

jritoneal  cavity  through  the  opening,  and  the  vaginal  wall 

is  lifted  up.     A  stout  aneurysm  needle  or  a  strong 

led  with  a  piece  (jf  silk  is  passed  about  a  quarter 

order  of  the  uterus  and  securelv  tied.     This  is 
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repeated  on  the  opposite  side.  The  tissue  iDcluded  in  the  ligature, 
which  also  embraces  the  uterine  artery,  is  now  divided  hy  scissor, 
and  another  li}>;ature  is  applied  in  the  same  way  a  little  higher  ap 
and  the  tissue  is  iuciHed.  The  cervix  is  then  carried  backwards  to 
stretch  the  anterior  cnl-de-sao  aud  an  incision  is  maile  trauaveiselT 
through  the  anterior  vaginal  wall,  the  bladder  being  separated  with 
the  fingers  from  the  uterus  until  the  anterior  uterovesical  fold  of 
peritoneum  is  reached.  This  is  opened  and  enlarged  with  the  fingers. 
Nothing  now  remains  but  to  ligate  by  successive  stages  the  remainiiig 
portions  of  the  broad  ligaments.  This  jjart  of  the  operation  may  be 
facilitated  by  grasiJing  the  fundus  with  a  jiair  of  forceps  and  briiigii%' 
it  down  into  either  the  anterior  or  posterior  opening.  The  openiBg 
is  partially  closed  and  a  tube  or  piece  of  gauze  is  introduced  for 
draioage.     The  vagina  is  then  loosely  packed  with  iodoform  gauze. 

Combined  J'aifinal  and  Abdominal  Htjstert'ciojny . — A  comhijied 
vaginal  and  abilominal  hysterectomy  is  sometimes  perfonn«l  in 
order  to  enable  the  surgeon  to  deal  with  adhesions  or  complications 
in  the  upper  part  of  the  i>elvis,  or  when  the  vagina  is  small  aud 
the  uterus  enlarged.  It  may  l»e  begun  below  and  proceeded  witli 
until  the  uterine  arteries  are  tied  as  in  vaginal  hysterectomy.  Tie 
abdomen  is  then  opened  and  the  operation  is  finished  from  above, 
the  uterus  being  taken  out  through  the  abdominal  incision.  It  is 
I>referable,  however,  to  revei-se  this  order  of  removal  and  perform  the 
abdominal  portion  first,  as  there  is  less  risk  of  infection.  ComidetB 
abdominal  hysterectomy  is  preferred  by  many  operators. 

The  treatmeut  of  sarcoma  and  carcinoma  of  the  body  differs  in  no 
essential  frf>m  that  of  the  cervix.  Eyaterectomy  is  indicated  in  all 
cases  as  stjon  as  the  diagnosis  is  established  and  it  is  ascertained 
that  the  diaoase  has  not  extended  Iw^voud  the  possibility  of  remortL 
Sliouhl  tlie  ca.se  l>e  deemed  inoperable,  palliative  measures  are  to  be 
ado]^ted  as  were  recommended  in  this  form  of  treatmeut  for  cancer 
of  the  cervix. 

lu  case  of  cancer  of  tlio  cervix  comi>licating  i>reguancy,  the  fol- 
lowing f>poratious  may  bo  adopted,  according  to  the  special  conditions 
of  each  case.  "  (ft)  Induced  labor  with  hysterectomy  after  a  few  days: 
(/')  Cnpsarean  section  with  colpohysterectoray  later;  (r)  Supravagi- 
nal hysterectomy  (Porro),  followed  at  once  bv  vaginal  remoTal  of  the 
remaiuder  of  the  uterus;  {d)  Total  extirpation  of  the  gravid  ateros 
with  dissection  of  the  vagina  by  laparotomy"  (Pozzi). 

In  the  treatment  of  dveiduotita  intdiijnttni  early  and  thorough  re- 
moval of  the  afl'ected  part  or  parts  is  the  only  projjer  course  to  pur- 
sue A  careful  physical  examination  should  be  made,  however,  with 
*h6  view  nf  detecting  metastatic  deposits  in  the  lungs  and  other  organs. 
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as  their  existence  contraindicates  operatioii.  Metastases  to  the  blad- 
der, vagina,  rectum,  or  uterine  appendages  are  not  absolute  contra- 
iodicationa  as  these  organs  may  be  extirpated  if  necessary.  The 
danger  from  delay  is  too  evident  in  the  foregoing  description  of  this 
disease  to  reijuire  further  emphasis,  and  in  the  light  of  past  6Xi>eri- 
ence  the  gynecologist  who  postpones  operation  for  the  shortest  time 
withont  some  thoroughly  sufficient  excuse  lays  himself  open  to  the 
grave  and  just  criticism  of  wilfully  lessening  the  patient's  already 
too  meagre  chances  of  recovery. 
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repuUulation,  376 

^^^^^H 

retrogression  of.  393 

^^^^^H            osteitis  deformans  in  relatioa  to.  383 

rbeumaliiuu  in  tlic  fKmfUssi 

^^^^^H            outbreak  of,  in  paired  organs.  238 

ferers  from.  274.  277.  S78 

^^^^^H            Pnget's  disease  of  tbe  nipple,  426, 

rhi^unmcoid  pains  in,  3<M 

^^^H 

rodent  ulcer.  628               ^^ 

^^^^H             pain  in «  365,  400.  416.  440,  667 

sanitary  improwBMOli  i^^^H 

^^^^H,            pallor  of  the  skin  in,  365 

an  increase  of,  900       ^^ 

^^^^^V           papillary,  vf  tho  cervix  uteris  664, 

satellite  nodules  nmu  priwm 

^^^^B 

plasm,  882,  884 

^^^^^H                   of  the  corpus  uteri,  671 

^^^H                   of  tbe            637 

scirrhous,  of  Ibe  bfwil,  81^ 

^^^^^H            parenchymatous    injection    in    the 

scn>Ul.  628.  680 

^^^^H               timtmcnt 

svcondaiy  growtJw  almnar 

^^^^^V            pathogenesja. 

primary.  380 

^^^^^H             pathological  anatomy.  302 

sex  in  relation  to.  180,  8881.  t 

^^^^^H                   of  cancer  of  iho  cervix 

fiochil  status  in  relMloa  lo.  8i 

^^^f                       663 

600 

^^^^^                    of  cancer  of  llie  corpus  uteri. 

spontani»us  arreat  la  Um  p 

^H 

of,  808 

^^H                    peripheral  neuritis  in.  365 

■ponianeotu  fnetitra  ot  tbm 

^^H                    pimryngeal.  460 

in.  855 

^^H                    phthisis  in  the  families  of  sufferers 

squamous-celled,  of  tiM  Btefl 

^^M                       from.  370.  277.  280 

Btiles'  method  of  delannf«l^ 

^^H                    pigmented,  of  tlie  skin,  624 

^^H                     predisposition  to,  hereditary  trans* 

stone.  382                           ^^h 

^^M                       mission  of.  269 

stroma  of,  327                    ^^H 

^^^1                     prcvalenco  of.  203 

suppuration  of,  898 

^^^                    previous  disea^s  among  sufferers 

Cancer  (Symplouialology    awl 

W                               from.  290 

menl).  300 

V                            primary  neoplasm,  320 

general  considenaUona.  800 ;  d 

prognosis.  402 

sis.  3in) .  pr«>gDosl»,  408:  tnal 

imporiancc  of  lymph-gland  af- 

44)3;   cannr  of  tbm  breast.  4] 

fection  in,  346 

the  r*ctum.   44M:  of  iIm-  jtht 

of  cancer  of  the  corpus  uteri.  673 

460  :  of  the  faiv.  4«4 ;  nf  theM 

race  in  relation  to.  250,  660 

467:  of  tl>c  stomach.  478:*1I 

rectal.  448 

uterus.  475 ;  of  tbe  bladder.  4)TTi 

recurrence.  368 

thn  penis.  477  ;  of  th«  Up.  4iil 

flfter  operation,  438 

Cancer,  symptoms  of  facial.  484     M 

bearing  of  lymph -glnnd  impli- 

of gastric.  47a              ^^J 

cation  ou,  346 

labial.  470               ^^1 

continuation,  875 

lingual.  447           ^^H 

initial  multiplicity  of,  :{75 

of  mammary.  415       ^^^| 
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Cmcer,  syinplonis  of  jH?oile>  477 

of  pharyageal,  460 

of  rectal,  448 

of  uterine,  475,  667.  673 

of  vesical,  477 
sjpbilis  in  relation  to,  382 
tenderness  in,  400 
toxxmiik  in,  363 
tieatment.  40'j 

geoeml,  403 

lualtationa  of  operative,  413 

local,  404 

of  mamillary,  430 

of  rectal,  452 

of  uterine,  681 

operative,  413 

palliative,  of  uterine,  681 

radical,  of  uterine,  684 
topograpliy  of,  255 
theories  of,  191 
trauma  in  relation  to,  iW 
tuberculosis  in  familica  of  suflerera 

from,  '270.  277.  280 
tuberose,  of  the  skin.  624 
tubular,  of  the  breast    ;{13.  384 
tjpea  of,  in  the  breast.  313 
ulcerating,  of  the  cervix  uteri,  664, 

670 
ulceration  of.  391 
ulcer  of  the  leg  in  relation  to,  383 
urinary  changes  in,  366 
uterine.  •172.  660 

cbild-t>earingin  relation  to,  204, 
661 

diagnosia  of  cancer  of  the  r:«rvix, 

DvV 

diAgnosit  of  caiir«r  of  tltc  cor 

pm,  673 
hfctogeoesis.  S14 
laoeratloes  of  the  ntrtit  (a  ■»- 

lali'jo  to.  9M 
nrahiplfr,  2^ 

TBrietia.  77^ 
TMcnkrftv    f  "^^ 


uv;  OCT*.' »  V**-    444 


Cancer,  villous  ditot.  3S4 

of  the  cervix  uUtI.  (UM,  6UU 
of  tlie  corpus  viterl,  671 
vulvar.  630,  Gfift 
Cancroid  corpuscles,  626 
Cancroid  of  tlio  cervix  utrri,  0M 
of  the  akin  in  nn  liiriiut,  RlO 
Carbide  nf  calciinu  in  tbi^  Irmtmont  of 

cancer  of  the  uUtub,  40B 
Carcinotna,  see  t'nnrtr 
cutis,  623 

niyxoinHtotlcs,  33H.  aS4 
CarciIlOHi^f.  miliary,  itTM,  429 
Cartilage,  uriffin  of,  41>ft 
Cella,  catieerouii,  323 
giant,  of  (':an('er,  H24 
origin  of  ckikit  from  untltivoiojMMl, 
1 1)7 
Cerebelhuti,  abftcewi  oT  Ihu,  (Uagmwln  at, 
frcMU  tetanuH,   I4H 
aarcoriiii  nf  thit.  ftlT 
CerebroHpinrtI  jneriingitiH,  d bin^rioHiii  at, 

frurri  tctnntm,   MH 
Child  beariti^  in  rflatl'/ii  httnunr  i>t  tJtn 

uU.TiiH.  201,  m] 
Chil'lbirHt.  tituriUH  t'>\\"wittK,  i'A'4.  \i'4 
(Jiiimwy  Hv/fvi>'h  (nuiMT,  *t2H,  6W 
Chlorate  of  p/itowiiiini,  ff/daf/nlnjif  by,  H7 
Chlorohafcomu,  4W 

of  the  craniitni  in  t^tly  Wtfo,  R12 
CboodrMrim.  i\\itKu*rk\tt  of,  Unnimti'iitith, 

571.  W.I 
Cborol/1  pU;XUii,  \ttitktuiu<ifnh  of  th«c,  f^lH 

Itirdr,  tmrrjittm  of  tli«.  rttfy 
Ciratrix.  ti-Uiri<j»  ariairiif  tr'nn  an  o\4. 

IZa,  134 
CUvU  I*.  nurtjrttM  "t  tJ^    TMl 

Cotev    }S'ii.i.fM4  li    fM  hfthf/u/nittUA 
t/f(y  HU'l  Tr«n»'«-»^t  *^  f'y%*ift^,  WJ 

C/x^.'  ■  '-/-<«,  ot 
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Corpora  quadrigemiaa,  sarconm  of  tbe, 

518 
Cranium,  sarcoma  of  the,  in  early  life, 

513 
Crater! form  ulcer,  63& 
Croup,  definition  of,  41 

usuiLlly  dipbtberitic,  35,  41 
Cylindrotua,  498 

Death,  fiudden,  in  diphtheria,  75 
Deciduoma  maligDum,  678 

treatment,  690 
Dege aeration,  amylohl,  rare        cancar- 
0U3  cachexia,  S67 
fatty,  ia  cancerous  cacheiia,  S66 
Dermatitis,  malignant  papillary,  634 
Diarrhrra,  diphtheritic,  70 

in  cancer.of  the  rectum,  448 
Diet  in  relation  to  cancer,  280,  300 
Diphtheria,  adenitis  in,  Q6.  71,  95 
treatment  of,  95 
albuminuria  in,  68 
ana'stliesia  in,  74 
antitoxin  of.  21 

abscess  following  injection  of, 

114 
after-eifeetB  of,  US 
artiiropathies    following   Injec- 
tions of,  114 
del3nitioD  of  the  unit.  24,  39 
duration    of    immunity  caused 

by.  44 
eruptions   following  injections 

of,  113 
fever   following  injections  of, 

114 
hypolencocytoais  following  an 

injuctioE  of.  34.  113 
lymphatic  enlargements  follow- 
ing injectiouB  of,  114 
nature  of,  38 
nature  of  the   "cure"  effected 

Ity.  44 
np|iliriti9    following    injections 

of,  fir. 
paralysis  attributed  to  the  in- 
jection of,  117 
pneumonia   said    to  follow  tn- 

j<.eti<tn8  of.  114 
prmiuctimi   of,  fur  ibenii^eutic 
]nirpo3cs.  23 


Diphtheria  antitoxin,   prophylactic  cm- 
ployraent  of.  yy 

reastiu  for  early  employmeat  of, 
44 

results  of  treatnaent  by,  32,  108, 
109.  118 

auddeu  death  attributed  to  in- 
jections of.  117 

testing.  24 

test  of  tlie  virulence  of  tbe  ba- 
cilli by,  40 

theory  of  production  of,  26 

treatment  by.  107 

tuberculosis  said  to  follow  In- 
jections of,  114 

unit  of,  24,  29.  106 
appearances  characteristic  of,  SS 
bacillus  of.  4 

animal  inoculation  as  a  test  of 
virulence,  40 

antitoxin  test  of  the  Tiruleoce 
of,  40 

biology,  6 

cultivation  of,  G 

cultivation   of,   for    diagnostic 
purposes,  87 

cultures  of,  S9 

discovery  of  the,  4 

growth  in  lx>uillon,  18 

growth  in  milk,  18 

growth  on  agar,  11 

growth  on  blood  serum,  1 1 

growth  on  gelatin,  13 

growth  on  potato,  13 

lesions   prml tired   by  the  toxin 
of,  in  auimuls,  14.  76 

life  of  the.  20 

nmrphology.  5 

Neiaser  st^iin,  5 

non-virulent,  16 

not  found  in  every  stage  of  the 
disease.  49 

persistence  of,  in  the  throat,  18. 
5.S 

prepuration  of  blood  ser 
cultivation  of  the,  37 

present  in  other  dtseai 

pseudo-,  18.  15 

Roux  stain.  0 

staining.  6 

varifiible  virulei 
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I^phiberia  bacillus,    virulence  of,  not 

IAlwftjs  parallel  with  the  se- 
verity of  the  attack,  17 
Tinilent,  in  bcaltbj  throats,  17, 
I  41 

I  vitality  of.  57,  59 

'  xerosis,  62 

bacteriological  diaganels,  ^ 
animal  inoculations,  40 
blood -atrum  cultures  for,  87 
culture  outflt.  38 
exumiuatiou  of  cultures,  39 
iooculaiioj    of    culture    tubes 

with  the  exudate,  38 
microscopical    examioatiou    of 

tlie  exudiitc,  40 
Bv&b    for    iuoculating  culture 

tubes,  'SS 
technique  of,  87 
blood  changes  in.  S3,  73 
bronchial,  69 
cat&rT)j«l,  63 
cerebral  palsies  in,  74 
CODJ'inrtivnl,  67 

local  treatment  of,  98 
cutaneous  eruptions  following  Injec- 
tions of  antitoxin  in,  113 
cutaneous,  prognosis,  7y 

treatment,  107 
definition  of,  41,  47 
diagnosis  of,  34 

bacteriological,  88 
dietetic  treatment.  89 
dlstnfeetant  employment  of  forma- 
lin in,  90 
disinfection  in  the  prevention  of,  81 
dissemination  of,  5U 
ep] toxoids.  25 

method  of  finding  the.  26 
eruptions   following    injectlonfl   of 

antitoxin  in.  113 
etiology  of.  20.  57 
exantbem  in,  64 
exudate  in.  30,  61 
absent,  62 

compared  with  that  of  pseudo- 
diphtheria.  36 


Diphtheria,  follicular,  of  the  tonsils,  63 
formailn  as  a  disinfectant  in,  90 
gargU'S  in,  91 
gastric.  70 

general  infection  of,  usually  through 
the  lymphatics,  5G 
Siphtberia    (General    Pathology    and 
Bacteriology),  3 
history,   3 :    bacteriology,   4 ;   mor- 
phology of  the  bacillus,  5;  biology 
of  the  bacillus,  6 ;  pathogenesis,  13 ; 
pseudodipbtheria bacilli,  18;  mixed 
infection  in  diphtheria,    10;     false 
diphtheria,     10 ;     transmission    of 
diphtheria,  20;  antitoxic  serum,  21 ; 
pathological  anatomy.  30 ;  diagno- 
sis, 34;  buctcnological  diagnosis,  36 
Diphtlieria,  general  treatment.  99 
huart  failure  in,  treatment  of,  104 
heart  lesions  in,  81,  71 
heart  symptoms  in,  72 
hemiplegia  in,  74 
hepatic  symptoms  in,  73 
history,  47 

hospital  treatment  of,  as  a  preven- 
tive measure,  84 
immunity  against,  21 

duration  of  artificial,  produced 

by  antitoxin  injections,  44 
producfil  by  aiitiloxinH,  88 
incubation  jieritKi  of,  61 
infection    of,  preserved    for   many 

mouths,  20 
inoculation  of  hurMCB  with,  for  the 

production  of  antitoxin.  22 
intestinal,  70 

intuhatinn  iit  tho  treatment  of,  103 
irrigalioh  i»f  tlii^  nose  in,  94 
i^iiliition  of  patients  with,  H3 
jabiiraiidi    in   l!ni  In-nliiHMit  of.  (ih, 

nil 

kidney  IcHintiH  in,  ill,  iW 
kidney  Hytn|>loruH  in,  i\H 
laryngeal,  In-alnienl.  UK) 
leutMicytciNlN  In,  Itll,  7:i,  1 12 
Incai,  49 

(if  Itiii  larynx.  M.  M 

IrcaLnmiit,  110 
lymph  lnKlh>H  aircclt'd  In.  71 

tn'Jitrni'iit  O'f,  Wft 
lytnpli-glnnt)  limlntiN  In,  U« 
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Diphtheria,  masked.  63 

Diphtb« 

medicinul  treatment.  BU 

tfc 

membrane  of,  30,  61 

la 

absent  i»,  63 

pro! 

compareil  with  that  of  ]>9eudo- 

|W61 

dil>ljlhcrm,  36 

a1 

morphology  of.  51 

i 

mercury  in  the  treuttiictit  of,  101 

milk  iiH  n  mcaos  of  tratismissioo  of, 

n 

13 

pulmc 

mixed  infection  in,  19.  49 

pulse 

mucous    membranes    diseased    in. 

qnarai 

86 

school 

nasal.  66 

■ecMU 

local  treatment  of,  93 

■eniOT 

nasopharyngeal,  local  treatment  of, 

serum 

^^^^^^^H 

93 

U 

nephritis  iu,  69 

1 

nervous  lesions  in,  82,  76 

nervous  symptoms  in,  78 

tt 

cedeiim  in,  65 

terai 

^^^H  ^ 

oesophageal,  70 

the 

of  the  ear.  68 

sewer 

^^^^^^^^^^H 

of  the  eye.  67 

slcin  e 

^^^^^^^^^^1 

of  the  lips  and  cheeks,  prognoaU, 

£c 

78 

of  the  penis,  70 

•OlUtf4 

treatment.  107 

spleof 

opLitlialmoplegin  tn.  73 

•3 

orrhotbfrapy  of.  11)7 

•team 

accidents  following,  ItS 

stimu! 

results  of,  23 

Buddei 

• 

partcsthesia  iu,  74 
paralysis,  73 

al 

attributed  by  some  to  injections 

suscei 

of  antitoxin,  117 

Diphther 

sensory,  74 

Trw 

treatment,  107 

deflnll 

pathogenesis,  18.  60 

pboloi 

patbologtciil  anatomy,  30 

dJmo 

petechiae  in,  65 

prod 

prognostic  imitortanoe  of,  80' 

progn 

pharyngeal,  61 

81  i    1 

mediciiiHl  treatment,  99 

treatn 

pilocarpine  in  the  treatment  of,  98, 

DIpbtherii 

101 

SJHtO] 

predisposition  to.  21 

tempe 

prodromes  of,  61 

throat 

prognosis,  77 

•i 

as  regards  paralysis.  75 

toQsil 

prophylaxis.  81 

m 

i 
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^H  Diphtlieria.  toxin  of,  15 

ErysiiJelas,  relation  of,  to  cancer,  263, 

^V               artiflcia]  production  of,  15 

290 

H                 lesktus  produced  by  the  it 

ijec- 

separiitioH    of    a    canoeroua    breast 

V                     tioD  of,  in  animals,  14,  76 

after,  3W) 

W                   transfortiiatjoo  of.  25 

toxin  of,  iu  the  treatment  of  sarcoma. 

f              toioida  of,  25 

611 

tracheotomy   iu  tlie  treatment 

of, 

Erythema  following  injection  of  diph- 

103 

theria  antitoxin.  113 

transmission  of,  20 

ExaDthem  of  diphllicria,  64 

treatment,  ^l 

Eye,  diphtheria  of  the,  67 

1                     dietetic.  99 

local  tnjatment,  98 

general,  90 

metastases  of  cancer  to  U^e,  S56 

local,  90 

sarcoma  uf  the,  in  infancy  and  early 

medicinal,  09 

life,  508 

of  pseudomembrane  In,  91, 

95, 

97 

Face,  cancer  of  the,  464 

preventive,  &1 

treatment,  467 

aernm,  107 

Facial  paralysis  iu  ti-tanus,  144 

serum,  results  of,  22 

tetanus,  143 

uriuary  symptoms  lii,  68 

Pieces  conveying  tetatiua  infection,  131 

vagi  nil],  ireatmeat,  107 

Fatty  tissue,  origin  of.  495 

vesical,  70 

Fecundity  of  cancer  families,  274,  277, 

■without  membrane,  62 

278 

ll>ura  ntater,   sarcoma  of  thci,  in  e 

arly 

Femur,  metastasis  of  cancer  to  the,  354 

life.  518 

sarcoma  of  the,  570 

I)u9t.  tetanuB-infectt'd,  12a 

in  adult  life,  538 

Dysentery,  dipblheritic,  70 

in  early  life.  513 

Dysphagia  in  tetanus,  144 

spontjincoiia  fracture  of  the,  in  elder- 
ly women  suggestive  of  mammary 

Eab,  dipbtheriii  of  tlie,  68 

cancer,  305 

sarcoma  of  ibo,  in  early  life,  513 

Fever  fotlowiug  injections  of  dipbtheda 

Earth,  tetanus  iuft-ftioii  iu,  132 

antitoxin,  114 

Eclampsia     potatorum,     diagnosis 

of, 

in  cancer.  308 

from  tetanus,  148 

in  diphtheria.  61,  70 

Emaclatioa  in  cancier.  365 

in  tetanus,  1SJ7.  Ml 

Emboli,  caaoer.  338.  350 

Fibroadenoma,    mammary,   question   of 

Embryonic  tissues,  vitality  of,  3iJU 

the  origin  uf  tlic  iiialignaDt  neoplasms 

EndotheHoma.  4fl8 

from  the.  223,  225 

Epiglottis,   mucous   Uieuibnmc   of 

the. 

Fibroma  of  the  uterus,  question  of  the 

5S 

conversion  of,  into  cancer,  217 

Epithelial    neoplasms,    malignant, 

see 

Fibrous  tissue,  origin  of.  495 

Canr-er 

Fibula,  aarcoina  of  the,  576 

Epithelioma,  Be«  Cancer 

Fingers,  sarcomata  of  the,  5fll 

cutis,  02-7 

Fracture  of  tlie  feriuir.  spontaneous,  in 

<                      diagnosis,  632 

elderly  women  suggestive  of  mam- 

I                     localization,  629 

mary  cancer,  355 

pathology.  631 

simple,  tetaiiu!?  following,  133 

prognosis.  633 

Fundus  hjenmtodes  of  tlie  kidney.  593 

»"♦.  esy 

Furuncles,  tetanus  following,  134 
GALL-BTOXEa  in  relation  to  cancer,  291 
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Gangrene  fjivorable  to  the  occurrenco  of 

Incubation  periotJ  of  tetanus,  137 

tctatius,  ISO 

Insanity,  relation  of,  to  cancer.  278,878, 

Gtebtinous  tissue,  origin  of.  4&4 

280 

Genital  organg,  abnormal  development 

Insect  bites,  mud  a  dangerous  coveriag 

of  the,  in  a.  child  with  adrenal  sarcoma, 

for,  151 

607 

Insomnia  in  cancer,  360 

Giant  cells  of  cancer.  834 

Intestines,    diphtheritic  membrana  ia 

Glioma  of  the  brain  in  early  life,  516 

the.  70 

retinal,  508 

sarcoma  of  tbe,  in  early  life,  581 

Globes,  epidermic,  flS8 

Intubation  of  tbe  larynx  in  dipbtbeiii, 

GoDorrh(i?a  in  relation  to  canoer  of  tbe 

103 

uterus,  692 

Iris,  melanoma  of  tbe,  000 

Granuloma  fungoides,  045 

Gumma,    diaguosia  of,    from  sarcoma, 

Jacobi.  a.,  on  Diphtheria,  45 

501,  590 

Jansena,    supposed   maker  of  tbe  Unt 

compound  microscope,  193 

H^UATURiA  in  maltgnant  disease  of  the 

Jaw,  sarcoma  of  the,  598,  601 

kidney,  504 

in  adult  life.  533 

Hand,  sarcoma  of  the,  580 

in  early  life,  611 

Headache  in  cancer,  366 

Juice,  cancer,  322,  881 

Head,  tetanus  following  blows  on  the, 

1 

134 

KiDNETS,  changes  in  the,  in  dipbtberii, 

Heart,  affection  of  tbe,  in  diphtheria, 

31.  68 

treatment.  104 

cystic,  diiignosis  of,  from  msHgnaiit 

cbaugc-s  in  tlic.  in  diphtheria,  81,  71 

disease.  596 

disease  of   the,   in   the  families  of 

fungus  hicmatodea  of  the.  593 

cnncer  patients,  374,  377,  278,  391 

sarcoma  of  the.  603 

8jmptf>m8  referable  to  the,  in  dtph- 

diagnoais.  595 

therin,  72 

in  infancy  and  early  Itfe,  604 

Hemiplcgin.  diphtheritic,  74 

syniptonis,  594 

Heredity  of  caocor,  261,  661 

treatDient,  697 

Herpes    following   injection   of   diph- 

tuberculosis  of    the,   diagnosis  ot 

teria  antitoxin,  118 

from  malignant  disease,  596 

Horses,  tetiimis  fallowing  operations  on. 

Klebs-Loettler  bacillus,  4 

131 

Kopftetanus,  143 

u- tan  lis  in,  symptoma,  140 

Kraske  operation  for  canoer  of  tbeIC^ 

Housea.  sarcoma,  488 

turn,  454 

Humerus,  sjircoma  of  the,  638,  579 

Hydroneplirosis,  diagnosis  of,  from  ma- 

Lactation,  relaliou  of.  to  cancer  of  d« 

ligiiiiiit  disease  of  the  kidney,  598 

breast,  203 

in  Ciiucer  of  the  ut^nis,  335 

Laryngitis,  pseudomembranous,  usiuJlf 

lIypt.'rtrif:]ios[B  in  a  child  with  adrenal 

diphtheritic,  35 

sarcoma,  ."lOT 

Larynx,  diphtheria  of  tbe,  often  local 

53,  55 
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I  noma  of  the  uterus,  677 ;  treatinent 

of  iDHligDant  disease  of  the  uterus, 
681 
MaligiULnt    New    Growths    of    the 
Skin,  623 
r  carcinoma  cutis,  623  ;  epittielioma, 

625  ;  Paget's  diaeoBe  of  the  nipple, 
634 ;  sarcoma  cutis,  63S ;  melanotic 
sarcoma,   639:   multiple  {cliopatbic 
t  pigmented  sarcoma,    640 ;   j^eneral- 

ized  sarcoma  of  the  sUiD.  042 ;  mf%- 
ligDBDt     growths     associaU-d    with 
leuksemia  and  psfuiloleuka-mia,  643  ; 
mycosis  fungoides,  645 
Maoure.  tetanus-iufected,  123 
Mastitis  curcinoniatosa,  378 

cbronic  cirrbosing,  atroplitc  cancer 
rt'Si'mbling,  381 
,  chronic,  diagnnaisof,  from  cancer  of 

the  breast,  421 
relation  of,  to  cunctr  of  the  breast, 
203 
I      Maxilla,  inferior,  sarcoma  of  the,  601 

sarcoma  of  the,  in  lulultlife.  537 
sarcoma  of   tht'.  in  early  life, 
511 
superior,  sarcoma  of  the,  TiSS 

aarciimaof  tht",  in  mliilt  life,  ."iSS 

sarcomaof  the,  in  early  life,  511 

t      Meat  eatiug  in  relation  to  cancer,  381. 

301 
I      Megtilococcus  myxolde,  488 

Melasinu  in  a  child  with  adrenal  sar- 

cuma,  507 
^lulanocarciuoma  of  tlie  skin,  624 

prognosis,  4l>3 
Melanoma  of  the  iris,  509 
Melanosjircornu.  409,  563 
localizations  of,  501 
mixed-toxins  treatment  of,  816 
of  the  kidney,  •">!>") 
of  the  skin.  00»,  <W9 
Melanosis,  hereditary,  2R4 
MeuiugiUs.  cerebrosjiinnl,   diagnosis  of, 
from  tclaDus.  148 
tuberculous,  diagnosis  of,  from  teta- 
I  utis,  14B 

Menopause,  influence  eif,  iu  the  i-tiology 
;  of  cancer,  248 

I      Mftital   distress  in   relation  to   cancer, 
286 
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Mercury  in  tbe  Ireatment  of  dipbtheria, 

101 
Mesentery,  tuuiurH  of  tbe.  diagnosis  of, 

frotTi  timligniiut  diatroBc  of  tbe  kidney, 

Metastasiu  of  caucer,  351 

from  the  cervix  uteri.  086 

of  sarcoma  frnrn  tlie  uterus,  675 
Jklicroorguuiaiiia  ta  cancerous  growths, 
325,  8«2 

in  Barcotnuta,  546 
Microscope,  the  first  compound,  192 
Milk,  growth  of  the  diphtberia  bacillus 

In,  13 
Molea,  saivomata  origloatiDg  from,  400, 

514,  568 
Kloutlt,  cancer  of  the,  630 

niucoua  membrane  of  tbe,  51 

sarcoma  of  the,  in  early  life,  518 
Mucous  juembraoo  of  the  broncbi,  S4 

of  tbc  epiglottis,  53 

of  tbe  larynx,  53 

of  llic  mouth.  51 

of  thu  nose,  52 

of  tiie  trachea,  54 
iluscltis,  rigidity  of,  in  totaims,  138 

Barconuitii  of  tbe,  in  early  life,  518 

Bpnsnis  nf,  in  tetanus,  140 
Mycosis  fungoides.  045 

diagnnsis.  050 

histology.  647 

pathology,  647 

prognusis,  651 

treatment.  651 
Myoma   levicellularc  matignum  of   the 
uterus,  221 

nmligHimi  ol  the  uterus,  222 

of  the  ulerus,  qnt-stinn  of  the  coa- 
verjiiou  of,  into  sarfoum,  220 

sarcomatosurn  of  tlic  uterus,  221 
Myomyxoma.  vitcrini'.  221 
Myosarctinm.  uteri ni>.  221 
Myositis,  dntgnnsis  of,  from  U'tniius,  143 
Hyxoniatti,  IncnliKHtioii  of,  501 

of  the  breast,  552 

origin  of.  -lUt 

N/*:m.  inaligHMUt  growths  originating 

from,  4Wt,  514,  024 
Nasopharynx.  <li|dilberia  of  the,   local 

trealn]<'nt  <d,  il'd 
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Neck,  melanotic  sarcoma  of  Ujc,  56",  56» 
tetanus  follonring  blows  oo  Mw,  IS) 

Neoplasms,  benign,  queatioo  o(  Ute  con- 
version of,  into  maligBaot,  210 
coDnectivotlssue,     nuUlgnaDt,    t^^ 

epitbelial,  malignant,  see  Cancer 
iudamniatory  fungoid.  645 
iuithd  seats  of.  304 
Tnalignant,  see  Cancer  and  UtreoTHa 
nii.vi-(l,  237 
Nephritis  following  injeciiODS  of  dtph- 
tlieria  antitoxin,  115 
in  diphtheria.  60 
Nervous  system,  lesions  of  llie,  in  dipb- 
theria, 82,  76 
symptoms  on    tbc    part  of   the,  in 
diphtheria,  73 
Nests,  cancerous,  in  the  uterus,  317 
Neuritis,  peripberul,  in  cancer,  365 
New-bum,  tetanus  of  the,  132,  142 
Nipple,  PagL't'a  disease  of  tbe,  426,  ttM 
retraction  of  the,  in  cancer  of  the 
breast,  417 
Noli  me  tangere,  628 
Nose,  di|)btlieria  of  the,  66 

local  treatment  of.  92 
irrigation  of  Ibe,  in  dipbtheria.  94 
mucous  membrane  of  the,  52 
pBcuilomt-mbranea    In    the,  usually 
dipbtbt-ritic,  35 
Nutrition,  relation  of,  to  cancer,  287 

Occupation  in  relation  to  cancer,  288 
G'^dcma  la  diphtheria,  Its 

lymphatic,  in  cancer,  342 
of  the  arm  in  nnuuniary  cancer.  341, 
415 
(Esophagus,  diphtheria  of  the,  70 
Old  age,  cancer  of  tim  breast  in,  490 

cancer  uncommon  in  extreme.  244 
Omentum,  tumors  of  the,  diagnosis  of, 
front  malignant  disease  of  the  kidney, 
596 
Ophthalmoplegia,  diphtlieritic,  78 
OpistbotoDos  In  tetanus.  188 
Orbit,  sarcoma  of  the,  509,  603 
Orrhotherapy  of  dij^btheria,  107 
rcai^ltsof,  103,  109.  118 
of  tetanus,  160,  173 
prophylactic,  152 
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3<teiLla  defonuaua.  relation  ot  cancer  to, 

m 

OUlh,  diphtheritic,  68 

prognostic  importance  of,  80 
media,  diphtheria  bucilli  iu.  IT 
Oraries.    metaattisea  of  mucer   iu   the, 
865 
sarcoma  nf  the.  G05 
in  early  life,  527 

Aioet's  disease  of  the  nipple.  420,  634 
diagnosis,  6Sl 
pathological  aimtoniy.  dM 
prognosiB,  637 
symptoniB,  634 
treatmtjQt,  427,  037 
Id  in  cancer  of  the  cervix  uteri.  667 
of  the  rectum,  440 
rheumatoid,  in  cancer,  365 
significance  of,  iu  cauccr,  3ti5.  400, 
4l« 
iu  sarromu,  -WO 
'ancreas,  SArcoiini  of  the,  in  curl;  life, 

534 
'anesthesia  in  diptithcria.  74 
•aralysis,  diphtheritic.  73 

explanation  of  cnsca  following 
iujectlonsof  antitoxic  serutu, 
117 
prognostic  importjinre  of,  WO 
treatment,  H>7 
facial,  in  tetanus,  144 
'ark,     William    lIvLi-firK,  nn    Diph- 
theria, 1 
^earls.  epithelial,  isi  cauccr,   :5is.  636, 
665 

*eDl9,  cancer  of  the,  477.  fvJf) 
diphtheria  of  tiie,  70 
treatment,  1(J7 
*eriosteum.  aarconiala  of  the,  iu  udult 
life,  533 
in  earlv  life.  51 1 
Perithelioma,  498 
'etechiiB  in  fitphtheria,  65 

progmislic  importance  nf,  80 
Pharyngitis  predisposing  to  diphLlicria 
in  the  young,  and  limiting  the  disease 
in  advanced  life.  64 
f*harynx,  cancer  of  the,  460 

diphtheria  of  the,  treatment,  93,  U'J 
sarcoma  of  the,  510 


Phlegmoii,  dbgnosia  of,  from  sarcoma, 
561,  671 

Phthisis,  relation  of,  to  cancer,  270,  277, 

260 
Pia  mater,  sarcoma  of  the,  iu  early  life, 

618 
Pigeons,  tetanus  in,  HO 
Pineal  body,  sarcoma  of  tljc,  518 
Pitidtary  hinly,  sarcomata  of  the,  517 
Pneumonia,  diphtlicritic,  69 

prognostic  importance  of,  80 
following   iiijectiuna  uf  diphtheria 
antitoxin,  114 
Potassium  chlorate,  poisouing  hy,  87 
Prostate,  sarcoma  of  the,  in  early  life, 

533 
Psanunomu  of  the  choroi<l  plexus,  518 
Paeudo*iiplithi*ria,  40 
bacillus,  42 
detiuition  of,  41 

diagnosis  of,  from  diphtheria,  36 
exudate  of,  compared  witli  that  of 
diphtheria,  'M 
Pseudolcukienda,  malignant  growths  of 

the  skin  assoritUed  with,  643 
Pseudomemhranea,  morphology  of,  51 
treatment  nf  the,  in  diphtheria,  91, 
9S,  97 
I'lierpenil  tetantis.  132 
Pulse  in  diplithcria,  79 
Pyitncphrnsis.  diagnosis  of,  from  malig- 
nant dist'fise  of  the  kidney,  HWi 
Pyroloxin  olituiued  from  tetanus  toxin, 
169 

RvBiEB,  diagnosis  of,  frnui  tetanus,  149 
Race,  intlueiico   of,   in    the   etiology   of 

cancer,  '3r.(>,  (IfiO 
Riidiufl,  sarentna  of  the,  579 

in  early  lifo,  rd3 
Rectum,  cnueer  of  tlie.  448 

artilidiil  timiR  in.  •l.Vi 

choice  of  niethijils  of  treatment 
of,  459 

colostomy  in,  452 

diagnosis,  440 

excision  of,  455 

inguinal  colostomy,  453 

lumbar  eolo,stomy,  453 

symptoms,  448 

treatment,  453 
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Rectum,  excision  of  the,  for  canoer,  455 
Kraske  operation  for  cancer  of  the, 

456 
perineal  excision  of  the,  for  cancer. 

455 
sarcoma  of  the.  in  early  life,  621 
Bests,  epithelial,  origin  of  malignant  dis- 
ease from,  197,  8T7,  491 
Betiiia.  glioma  of  the.  508 
Rhabdomyosarcoma  of  the  breast.  546 

of  the  scapula  in  early  life,  518 
Rheumatic  tetanus,  185 
Rheumatism,  relation  of.  to  cancer,  274, 

377,  378,  390 
Rhinitis,  chronic,    salt   water   in    the 
treatment  of,  88 
diphtheria  bacilli  in.  17 
diphtheritic,  66 
fibrinous  and  caseous,  bacteriology 

of,  67 
pseudomembranous,    usually  diph- 
theritic, 85 
Risus  sardonicus  in  tetanus,  188 
Rodent  ulcer,  628 

cachexia  seldom   associated   with, 

861 
coexisting  with  cancer  elsewhere, 

283 
dissemination  rare  in,  840 
epidcrmoidal  cancer  of  the  uterus  ro- 
sembling,  888 

Sakitation,  high  cancer  mortality  an 

indication  of  good,  300 
Sarcoma  i\  deux,  488 

adrenal,  in  infancy  and  early  life, 
506 

age  in  tlie  etiology  of,  55T 

age  of  occurrence  of,  502 

alveolar,  498 

of  the  breast.  551 

anatomical  situation,  559 

association  of.  with  cancer,  23.') 

uutoinoculation  of,  4H8 

biol()gi<-al  properties  of,  497 

callus,  4!)0,  541 

cells  of.  41»8 

cerebral,  in  early  life,  516 

change  of  type,  605 

charatrteristics  of,  486 

clussifioitiuus  of,  486 


darooma.  congenital,   of  the  dianM 
609 

of  tlie  femur,  518 

of  the  kidney,  608 

of  the  scapula.  518 
contact  infection.  488 
cutaneous,  514.  609,  688 
deciduoccUulare,  493 
definition,  485 
diagnosis.  661 

from  chondroma,  671 

from    inflammat<ny   ■vellioi 
561,  571 

from  syphilis.  561.  590 

from  tuberculous  tumor.  Ml 
672,  590,  596 

of  lingual.  608 

of  orbital.  604 

of  osseous.  571 

of  ovarian.  607 

of  renal.  595 

of  uterine.  677 
embryonic  theory  of  the  orifinot 

490 
epidemics  of.  488 
extension  of.  499 
frequency  of.  487 
gastric,  in  early  life.  530 
Sarcoma  (Gencml  Pathology i.  485 
introduction,     4s.'»;     pathogewii*. 
487  :   !iisl<»genesi8.  493  ;  jMithologi 
cal  anatomy.  497;  initial R«at.«.4W 
mrct^}inita  of  iujattrij  <i/i</  otrlfUf' 
502;    kithu-y.    5<t3 ;    a«lrtii:i!«  »« 
eye,  50H ;   hone"?.  511  :  miisrk-s  MS 
skin,  514;    Itrain.  516;   tontw  «" 
mouth.   51S ;   stomach,  .'r.Hi.  ioW 
tine.  ri21  ;    rectum.  521  ;  livtr.  '"S 
spleen.  r»23  ;   pancreas,  .*»24 .  t»«ti* 
525  ;   ovary,  527  ;    uterii*.  •'>'■.' .  " 
gina.  530  ;   bladiler.   .",::•.» ,  |.r'«ti:» 
532;     tuirromadi  nj   nd'iU   h'r    '^'^^ 
bones.  ri;J3  ;  breast,  ."»4'J 
Sarcoma,  hepatic,  in  early  lif»-.  •'•ii 
heredity  of,  264 
histogenesis.  4J>3 
hou.ses,  4HS 

hystcre<'tonjy  for  uterine,  6'»7 
in  adult  life.  riXi 
in  animals,  303 
in  infancy  and  earlv  life.  Mi 
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Sarcoran,  Incrwiso  of  iimlignancy 

iu. 

605 

Sarcoma  of  the  hand,  580 

iDflamination   iLeory  of  tiiu 

origin 

of  the  huniierus,  579 

of,  480 

of  the  inferior  maxilla.  601 

iBltial  maDlfeatation  of,  4B6 

in  adult  life,  537 

initial  seats  of,  49ft 

in  early  life,  511 

Inoculation  eXperimcuts,  488 

of  the  Intestine,  in  early  life,  521 

Intestiaal.  in  early  life,  521 

of  the  jaw.  5B8,  601 

lingual.  608 

associated  lesions.  530 

ID  early  life,  519 

etiology.  536 

localiiation  of.  primary,  499 

in  adult-life,  533 

mmamury.  542,  5^2 

in  early  life,  51 1 

in  the  male,  554 

of  the  kidney,  593 

maxillary,  598 

in  infancy  and  early  life,  5U3 

asaociateil  ksjons,  538 

of  the  leg,  576 

etiology,  .536 

of  the  liver,  in  early  life,  522 

in  adult  life,  TyA'A 

of  the  lymph  bodius,  610 

in  iufaDcy  ami  early  life 

511 

of  the  male  breast.  554 

medullary.  570 

of  the  maxilla?,  sec  Stircormt  of  the 

fnclanotlc.  563 

Jaw 

of  the  kidney.  595 

of  the  metacarpal  bones,  580 

of  tho  neck,  5U7.  569 

of  the  mouth,  in  early  life,  518 

of  the  skin.  609,  630 

of  the  muscles,  in  infancy  and  early 

of  the  thigh,  568 

life.  513 

of  the  Muinih,  566 

of  the  orbit.  500,  603 

treatment,  565 

of  the  ovaries.  606 

metastases  in  uterfne.  675 

in  early  life,  527 

microbic  theory  of,  487 

of  the  pancreas,  in  early  life,  5<S4 

mixed-tiixiris  treHtnicnt  of,  fill 

of  the  pcriostcmn,  570 

morphfiliigic'jil  rhanicteristira 

of 

497 

in  adult  life,  533 

multiple  idiopathic  pigmenteil. 

640 

in  early  life,  511 

muscular,  iu  curly  life,  51  ;t 

of  the  phalanf^ea,  581 

myeloid,  41*8 

of  the  prustutc.  in  early  life,  532 

of  the  tiiaxillii',  511 

of  the  riulJua.  5711 

of  Bears,  41*0 

in  early  life,  513 

of  tlio  nriiT,  579 

of  the  rectum,  in  early  life.  521 

of  t lie  hladdtT.  in  entiy  life. 

532 

of  tiie  Hcapuhi,  in  early  life,  51S 

of  the  ltoiK'9,  57U 

of  the  short  bones.  580 

iu  adult  life,  't'i:\ 

of  the  skin,  514,  600,  638 

in  early  life.  510 

of  the  skull,  in  early  life.  512 

of  the  breast,  542,  583 

of  the  spleen,  in  early  life.  62Ji 

in  the  male.  554 

of  the  stumnci).  in  early  life,  520 

of  the  clavicle.  58 1 

of  the  superior  maxilla,  598 

of  the  cranial  hones  ia early  life, 

512 

associated  lesions,  536 

of  the  ear  in  early  life,  512 

etiology .  536 

of  the  eye,  in  in  fancy  and  ear 

Jy 

ife, 

in  adult  life.  533 

50« 

in  early  life.  511 

of  the  femur.  570 

of  the  Icstia.  5HH 

in  adult  life,  538 

iu  early  life,  583 

^         in  early  life,  r,Ki 

of  the  thigh,  570 

^1      the  fibula,  576 

of  the  tibia,  576 

^^^H«e  flogcrH, 

of  the  tongue.  608 

10 
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irconia  of  the  tongue,  in  early  life,  518 
of  the  tyiiipaituiti,  013 
of  the  uIqu,  aiQ 
of  tlie  titcniB.  674 

in  early  life,  529 
of  the  vagina,  657 

iu  t'arly  life,  'iSO 
of  the  vulva,  850 

optrfttive  treatment  nf  uterine.  684 
orbital,  ttlM 
origin  of,  from  benigu  ueoplaams, 

220,  22.") 
osaeous,  570 

in  adult  life.  .^3 

in  early  life.  511 
ovarian,  005 

in  early  life.  527 
pain  in,  tSd 

pancreatic.  In  early  life.  B84 
patho/^oaesis,  487 
pathological  anatomy,  497 

uf  uterine,  (574 
periosteal,  570 

in  adult  life,  533 

iu  early  life,  511 
prognosis  of  lingual,  GOd 

of  nuuMiUHry,  5M4 

of  maxillary.  509,  603 

of  OBseouB,  572 

of  ovarian,  007 

of  testicular,  591 

of  uterine,  677 
prostatir,  in  early  life,  532 
rectal,  in  early  life,  521 
recurrence  of,  afti-r  removal,  549 
renal.  592 

in  iufiuicy  and  early  life.  GO-J 
rovinJ-«'ll<'d,  498 
Bpiudli'Cilk'd,  4nH 
spleiJJe.  ill  t-arly  life.  523 
Sarcoma  (Symptoniatolugy  and  Treat- 
riU'Mt),  557 
iiitrodiirtitiu,  557  ;  symptoms,  559  ; 
diagnosis.  5*il  ;    special   forma  and 
IcK^liratiimn,    56!);    nic'lanolic    sar- 
coma, 56U  ;   sarcoma  of  bouea,  570  ; 
of  the  breast,    5H2 ;    of  the   testis. 
58N  ;  of  the  kidney,  592  :   of  the  up- 
per jaw,  59H  :  of  the  orUit,  603;  of 
the  ovaries,  60.) ;  of  the  tongue,  606 
Sarcoma,  symptonia  of,  559 


Sarcoma,  symptoms  of  mammary,  588 
of  maxillary.  6JW.  601 
of  orbital,  «(>4 
of  osseous.  571 
of  ovarian,  606 
of  renal.  594 
of  uterine.  676 
testicular.  588 

iu  eurly  life,  626 
traumatism  in  the  etiology  of,  480 
treatment  by  mi\e«1  toxins,  51 1 
general,  in  uterine.  681 
local,  of  uterine,  682 
of  mantmary.  583 
of  majcillary,  599.  603 
of  melanotic.  565 
of  orbital.  605 
of  osseous.  573.  576,  580 
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ease, 501,  nm 

TEMPEHATriu;  curve  in  diphlheria.61.79 

in  tetanus,  127.  141 
Teratoid    formations,    origin  of    Barco- 
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search  for  the  bacilli  In,  145 

8yni|Homs,  l-JTi 
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Tongue,  cancer  of  the.  467.  630 

Tumors,  benign,  question  of  the  conver- 
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dissemination  rare  in,  340 

from  cancer.  46.H 

epidernmidal     cancer    of     the 

Tonsillitis,  dtphtlieritic.  6:5 
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for 

cancroid  of  the  cervix.  664 
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Yertcbrfe,  metastases  of  cancer  to  the, 
354 
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